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1 Introduction

The environmental assessment of the Encinitas-Solana Beach Coastal Storm Damage
Reduction Project is being conducted in accordance with state and federal regulations. The cities
of Solana Beach and Encinitas are acting as co-lead agencies for purposes of compliance with
the California Environmental Quality Act (CEQA). The United States Army Corps of Engineers,
Los Angeles District, (USACE) is the lead agency for purposes of compliance with the National
Environmental Policy Act (NEPA).

The public involvement and scoping requirements for each of these regulations differs slightly;
however, the intent of each process remains the same — to initiate public involvement and
scoping efforts to assist in the preparation of the Environmental Impact
Statement/Environmental Impact Report (EIS/EIR) by providing information about the Proposed
Project to, and solicit information that will be helpful in the environmental review process from
the public.

This Appendix documents the issues and concerns expressed by members of the public,
government agencies, and organizations during the April — May 2012 public scoping period. After
the release of the Notice of Preparation (NOP), the Cities and the USACE held a 30-day public
scoping period under CEQA. The comment period allowed the public and regulatory agencies
an opportunity to comment on the scope of the environmental document, comment on the
alternatives considered, and to identify issues that should be addressed in the EIS/EIR. An
earlier public review and comment period was previously conducted by the USACE as part of the
review process under NEPA.

The Cities and the USACE have prepared a Draft EIS/EIR, to evaluate the potential environmental
impacts associated with Project and have identified mitigation measures to reduce these impacts
to less than significant levels, where feasible.

In addition to public involvement and scoping in response to the issuance of the CEQA Notice of
Preparation (NOP) prior to the issuance of the Draft EIS/EIR, the USACE and the Cities have
continued their efforts to inform and involve the public, agencies and stakeholder groups
throughout the project development and environmental review process.

Following the issuance of the Draft EIS/EIR in December 2012, public meetings at both cities
were held to receive comments and input from the public, agencies and stakeholders on the
Draft EIS/EIR. A copy of all comment letters received by the USACE during the Draft EIS/EIR
public review period is included in this Final EIS/EIS in Appendix L. The Responses to
Comments are also included in Appendix L of this Final EIS/EIR. In addition, to the formal
meetings held following issuance of the Draft EIS/EIS, the Cities and the USACE have
continued to meet with various agencies and stakeholder groups throughout 2013 to discuss the
project. Detailed information on the complete public involvement process is detailed below in
this Appendix to the Final EIS/EIR.

1.1 Purpose of Scoping

The process of determining the focus and content of an EIS/EIR is known as scoping. Scoping
helps to identify environmental features, areas of local concern, update local conditions, and
eliminate from detailed study those issues that are not pertinent to the final decision on the
Proposed Project. The scoping process is not intended to resolve differences of opinion regarding
the Proposed Project or evaluate its merits. Instead, the process allows all interested parties to
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express their concerns regarding the Proposed Project and thereby ensures that all opinions and
comments are considered in the environmental analysis. Scoping is an effective way to bring
together and address the concerns of the public, affected agencies, and other interested parties.
Members of the public, relevant federal, state, regional, and local agencies, interests groups,
community organizations, and other interested parties may participate in the scoping process by
providing comments or recommendations regarding issues to be investigated in the EIS/EIR.

Comments received during the scoping process are part of the public record as documented in this
scoping report. The comments and questions received during the public scoping process have
been reviewed and considered by the Cities and the USACE in determining the appropriate
scope of issues to be addressed in the EIS/EIR.

The purpose of the scoping for the Project was to:

¢ Inform the public and relevant public agencies about the Project, CEQA and NEPA
requirements, and the environmental impact analysis process;

¢ |dentify potentially significant environmental resources for consideration in the EIS/EIR;
and

e Compile a mailing list of public agencies and individuals interested in future Project
meetings and notices.

1.2 Summary of the Proposed Project

The USACE is proposing to implement a 50-year coastal storm damage reduction project in the
cities of Solana Beach and Encinitas, California. The Cities and the USACE have prepared an
Integrated Feasibility Study & EIS/EIR that describes the project need, goals and objectives of
the project, baseline environmental conditions in the project area, and the potential
environmental effects associated with implementation of the Coastal Storm Damage Reduction
Project (Proposed Project). Alternatives to the Proposed Project and the potential effects of
those alternatives are also described and analyzed in the EIS/EIR.

In 2005, the USACE and the Cities issued a Draft EIS/EIR for the Encinitas-Solana Beach
Shoreline Protection Project. However, the project description and range of alternatives has
been modified since 2005 and the Draft EIS/EIR was never finalized. Changes to the Proposed
Project and the lapse of time that has since occurred has prompted the Lead Agencies to
prepare a new Draft EIS/EIR which was released for public review in December 2012.

The USACE and the cities of Encinitas and Solana Beach prepared the Integrated Report &
EIS/EIR to assess shoreline protection options and potential effects along the coastlines of
these two cities. The purpose of the EIS/EIR is to evaluate alternatives for reducing coastal
storm damages over a 50-year period anticipated to be from 2018 through 2068. This
Feasibility Study was authorized by Resolution of the House Public Works and Transportation
Committee (May 13, 1993).

The Draft EIS/EIR analyzed the potential impacts of the Proposed Project and a range of
reasonable alternatives to the Project. The Proposed Project and Alternatives included both
structural and non-structural approaches to shoreline protection. In the Draft EIS/EIR, the
approximate initial placement volumes ranged from 600,000 cubic yards (cy) to 800,000 cy for
Encinitas and 400,000 cy to 1,700,000 cy for Solana Beach. The life of the Proposed Project
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would be 50 years during which time periodic re-nourishment with lower incremental volumes of
material would occur to maintain protection of the shoreline.

The Alternatives that were addressed in the EIS/EIR include:

Proposed Project / Alternative 1: Use of offshore sand deposits (borrow sites) for placement on
the beach in Encinitas (Segment 1) and Solana Beach (Segment 2). The beach-fill design
parameters have been determined by considering various combinations of beach-fill widths, and
different replenishment cycles. Each option has one combination of an initial beach width and a
respective duration for the subsequent renourishment cycles.

Beach Nourishment with Engineered Notch Fills / Alternative 2: This Alternative includes a
“hybrid” mix of notch fills and beach widening to provide shoreline protection. Existing notches
and sea caves at the base of the bluffs would be filled with concrete to stabilize the lower bluff
prior to placement of sand on the beach. The sand would come from offshore borrow sites as in
the Proposed Project.

No Project / Alternative 3: Under this Alternative, no structural or non-structural shoreline
protection measures would be built or implemented during the project life occurring between
2015 and 2065. Seawalls are assumed to be built on an as needed basis by individual property
owners in both cities. The Draft EIS/EIR evaluated the potential environmental effects
associated with no Project.

In July 2013, the USACE and the Cities sought a Federal Consistency Determination from the
California Coastal Commission (CCC). The CCC denied the request and instead directed the
USACE and the Cities to reduce the size of the project in an effort to reduce the potential for
environmental impacts and return to the CCC. The USACE and the Cities worked
collaboratively with the CCC and other stakeholders including the U.S. Fish and Wildlife
Service, State Parks, the Surfrider Foundation and the Los Penasquitos Lagoon Foundation in
an effort to address concerns raised by these entities in response to the Draft EIS/EIR and
during the July 2013 CCC hearing on the project

In November 2013, the USACE and the Cities returned to the CCC and proposed another
alternative contained in the Draft EIS/EIR which would place a smaller volume of sand on the
beaches thereby reducing the potential environmental impacts of the project s compared to the
NED. This alternative, called Alternative Encinitas 1B and Solana Beach 1B in the Draft
EIS/EIR is also referred to as the “Locally Preferred Project” or LPP. Table 1-1 below compares
the original NED which was the Tentatively Recommended Plan in the Draft EIS/EIR with the
LPP which is now the Preferred Project of the Cities and the USACE.

The LPP would provide sand placement to increase the width of the shoreline by 50 feet on
average for about 1.5 miles in the City of Encinitas (EN-1B) and about 150 feet on average for
about 1.4 miles in the City of Solana Beach (SB-1B). The USACE and the Cities are now
pursuing the LPP which gained unanimous support from the CCC at the November 2013
hearing where the Federal Consistency Determination was issued. Text from the Corps’
Consistency Determination and the Coastal Commission’s concurrence can be found in
Appendix N of the main report.
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Table 1-1 NED and LPP Comparison

Initial Placement 680,000 340,000
Volume (cy)

Re-Nourishment 5-yr 5-yr
Cycle Y ’
Added Beach MSL

Width 1901 o

Initial Placement 960,000 700,000
Volume (cy)

Re-Nourishment

Cycle 15y o
Added Beach MSL

Width 200 ft 150 ft

1.3 Appendix Organization

This Appendix includes six main sections and three appendices, as described below:

Section 1 provides an introduction and describes the purpose of public and agency
involvement including scoping and a brief overview of the Project including the changes
to the project description that have occurred since the Draft EIS/EIR was originally
circulated in December 2012..

Section 2 provides information on the scoping meeting and notification materials,
including the Notice of Preparation and Notice of Intent.

Section 3 summarizes the comments received and issues raised during the scoping
comment period.

Section 4 provides a summary of the comments received on the Draft EIS/EIR.

Section 5 lists public hearings and meetings conducted in connection with review of the
Draft EIS/EIR.

Section 6 describes the next steps in the EIS/EIR process.

Appendices consist of all the supporting materials used during scoping. These
appendices include copies of the Notice of Preparation, Notice of Intent, and meeting
materials provided at the public scoping meetings. It also includes copies of comment
letters received on the Project in response to the scoping process.

2 Project Scoping

This section describes the methods used to notify the public and agencies about the scoping
process conducted for the Project. It outlines how information was made available for public and
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agency review and identifies the different avenues available for providing comments on the project
(meetings, fax, email, mail, and phone).

2.1 Notice of Preparation (NOP)

As required by CEQA Guidelines §15082, the Cities issued a NOP on April 20, 2012, that
summarized the Project, stated its intention to prepare a joint EIS/EIR, and requested com-
ments from interested parties (See Appendix A). The NOP also included notice of the public
scoping meetings that were held on May 3, 2012 in Encinitas (1:00 — 3:00 PM) and Solana
Beach (6:00 — 8:00PM), California, respectively. The NOP was filed with the State
Clearinghouse on April 18, 2012 (SCH# 2012041051), which began the 30-day public scoping
period. The review period for the NOP ended on May 21, 2012.

Over 116 copies of the NOP were distributed to federal, State, regional, and local agencies elected
officials and the general public.

In addition, copies of the NOP were delivered to local repository sites at the Cities of Encinitas and
Solana Beach. The NOP and all future Project-related documents are available for review at the
following repository sites as shown in Table 2-1.

Table 2-1 Repository Sites

City Hall Locations

Solana Beach City Hall 635 South Highway 101, Solana Beach, CA 92075....... (858) 720-2400
Encinitas City Hall 505 South Vulcan Avenue, Encinitas, CA 92024 ........... (760) 633-2601
USACE Offices

— 915 Wilshire Boulevard
Los Angeles District 15" Floor, Los Angeles, CA. 90017 .........ooovvrrvvvvvverveeee (213) 452-3789

2.1.1 NOP Scoping Meetings

Public scoping meetings were held on May 3, 2012 in both the City of Encinitas and the City of
Solana Beach. The scoping meetings provided an opportunity for the public and government
agencies to obtain more information on the Project, to learn more about the CEQA and NEPA
processes, to ask questions regarding the Project, and to provide formal comments on the
Project.

Meeting Locations and Handouts
The two scoping meetings were held at the locations and on the dates specified in Table 2-2.
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Table 2-2 Public Scoping Meetings

Written
Comments

Date and Time Meeting Location Sign-Ins Received
Thursday, May 3, 2012 City of Encinitas 7 0
1:00 to 3:00 p.m. Poinsettia Room

505 South Vulcan Avenue

Encinitas CA 92024
Thursday, May 3, 2012 City of Solana Beach 17 1
6:00 to 8:00 p.m. Council Chambers

635 South Highway 101, Solana Beach, CA

92075

Handouts and informational materials available at each meeting are listed below. Refer to
Appendices A and B for copies of these materials.

Notice of Preparation and Notice of Intent
PowerPoint Presentation

Comment Cards

Sign In Sheets

Other information was also made available for public review which included large-scale aerial maps
of the Project area and the linear extent of the Proposed Project.

Newspaper Advertisements
The date and location of the public scoping

Newspaper Advertisements

meetings were advertised in two local Advertisement
newspapers. The advertisements provided a Publication Date

brief synopsis of the project and encouraged  The North County Times Saturday, April 21, 2012
attendance at the meetings to share The Coast News Friday, April 27, 2012

comments on the project. The meeting adver-
tisements were placed in the newspapers presented at right (also see Appendix B).

2.1.2 Agency Coordination

Over 40 federal, State, regional and local agencies were contacted to provide information on the
project as part of ongoing coordination on the Project. These agencies were sent an information
packet that included the NOP that described the key components of the project.

2.1.3 City Websites and e-Blast

Information about the Project was made available through the websites of both Cities and the
USACE and distributed electronically through the City of Solana Beach “e-Blast” system and
through the City of Encinitas. During the April 20, 2012 - May 21, 2012 scoping period, the
websites included electronic versions of the NOP, and Project-related maps and thus provided
another public venue to learn about the Project. The websites will remain a public resource for the
Project and will announce future public meetings and hearings. The website addresses are:

http://www.ci.solana-beach.ca.us/csite/cms/home.htm

Encinitas-Solana Beach Shoreline Study A-6


http://www.ci.solana-beach.ca.us/csite/cms/home.htm

Appendix A — Agency Coordination and Public Involvement

http://www.ci.encinitas.ca.us/index.aspx?page=74

http://www.spl.usace.army.mil/Missions/CivilWWorks/ProjectsStudies/SolanaEncinitasShoreline St
udy.aspx

3 Scoping Comments

Appendix C to this Appendix contains copies of all written (and emailed) comments received
from the general public, government agencies, and private organizations during the 30-day
CEQA scoping period.

This section summarizes the comments raised by the public and agencies during the scoping
process for the Project. This summary is based upon both written and oral comments that were
received during the NOP review period, which officially extended from April 20, 2012 through
May 21, 2012. All written and oral comments received during the public comment period on the
NOP, during the public scoping meetings, and through email were reviewed for this report and
for the EIS/EIR.

Five individuals presented oral comments during the two scoping meetings, and 11 comment
letters and/or emails were submitted during the scoping process. Appendix C includes copies of
all written comments received during the 30-day public review and comment period. Written
comments were received from the following agencies, organizations and individuals:

Government Agencies and Special Districts
California Native American Heritage Commission
California State Lands Commission

California Department of Toxic Substances Control
U.S. Environmental Protection Agency

Private Individuals and Organizations
Kent Crothers

Ann Baker

Sue Steele

Dave Schug, URS

Jim Jaffee, Surfrider Foundation

Randy Payne

Scott MacKinnon

Steve Aceti, California Coastal Coalition

Summary of Issues Raised during the NOP Public Comment Period

As discussed above, written comments were provided by members of the public, organizations,
and government agencies. Table 3-1 summarizes the key issues identified from the written and
oral comments received on the project. The specific issues raised during the public scoping
process are summarized by commenting entity and are organized by the date the comment
letter or email was received by the City:
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4 Draft EIR/EIS

The Draft EIS/EIR was publicly circulated from December 26, 2012 through February 26, 2013.
A Notice of Completion/Notice of Availability was issued by the Cities and the USACE and was
filed with the San Diego County Clerk on December 26, 2012 and the with the State
Clearinghouse/Governor’s Office of Planning and Research on December 26, 2012.

A total of 341 comment letters were received by the USACE and the Cities during the public
review period on the Draft EIS/EIR. Copies of all of the comment letters are included in
Appendix L of this Final EIS/EIR. Responses to Comments are also included in Appendix L.

In addition to the written comments on the Draft EIS/EIR, oral comments were provided during
the two public meetings held by the Cities on February 6™ and 7" All comments made at the
public hearings were recorded and the public hearing transcript is included as Appendix L to this
Final EIS/EIR.

Below is the complete list of commenters on the Draft EIS/EIR including speakers at the two
public hearings:

U.S. Environmental Protection Agency

NOAA/National Marine Fisheries Service

U.S. Fish and Wildlife Service

California Department of Fish and Wildlife

San Diego County Department of Parks and Recreation
California State Lands Commission

City of Del Mar

Surfrider Foundation

David S. Oakley

Frank Birkner

Bonnie Kempner

John Steel

Kelly Tucker

Julia Chun-Heer, Campaign Coordinator for Surfrider San Diego
Native American Heritage Commission

Steve Aceti, California Coastal Coalition

Adam Birnbaum, Planning Manager, City of Del Mar
Jim Jaffe

Dennis Lees

Charles Marvin

Julia Chunn-Heer, Surf Rider San Diego

Frank Birkner, Leucadia resident

Garth Murphy

Tom Cook, Surfrider Foundation, San Diego

Craig Bruce, Leucadia resident

Mark Wisniewski, Leucadia resident

Bob Eubank, Leucadia resident

Dolores Welty, Leucadia resident

Jim Jaffe, San Diego Chapter of the Surf Rider Foundation advisory board, resident of
Solana Beach

Encinitas-Solana Beach Shoreline Study A-11
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Charlotte Zettel, Leucadia resident

Rafig Ahmed, Department of Toxic Substances Control
Dennis Lees

Ron Lucker

Jack & Marjorie Mariani

Lynn & Russell Marr

Garth Murphy

James Walters

Eric Ziegast

Jon Corn

5 Public Hearings and Meetings

Following issuance of the Draft EIS/EIR, the Cities and the USACE held additional meetings
and conducted coordination with numerous Federal and State agencies as well as stakeholder
groups to discuss their comments on the Draft EIS/EIR.

The following lists all of the opportunities for public involvement at the various public hearings
and meetings that occurred after the release of the Draft EIS/EIR in December 2012:

Encinitas City Council Public Hearing — February 7, 2013

Solana Beach City Council Public Hearing — February 6, 2013

National Oceanic Atmospheric Administration — Meeting on April 10, 2013
U.S. Environmental Protection Agency — Meeting on April 10, 2013
California Coastal Commission — Meeting on April 10, 2013

California Department of Fish and Wildlife — Meeting on April 10, 2013
California State Parks Department — Meeting(s) on 2013

Surfrider Foundation — Meetings on April 4th and 17th, 2013

Surfrider Foundation — Conference calls on April 19" and September 19th, 2013
Solana Beach City Council - Meeting on May 8, 2013

Encinitas City Council — Meeting on May 8, 2013

California Coastal Commission — Public Hearing on July 10, 2013

Los Penasquitos Lagoon Foundation — Meeting on September 10, 2013
U.S. Fish and Wildlife Service — Meeting on September 12, 2013
California Coastal Commission — Public Hearing on November 14, 2014

Encinitas-Solana Beach Shoreline Study A-12
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6 Next Steps and Schedule

Issuance of the NOP and conducting Public Scoping meetings are the initial steps in the
environmental review process. However, as described above there have been numerous other
formal and informal opportunities for public and agency involvement including those that
occurred following the release of the Draft EIS/EIR and issuance of the Califiornia Coastal
Commission Federal Consistency Determination.

Table 7-1 presents a comprehensive overview of the EIS/EIR public outreach and agency
involvement activities conducted to date and identifies future opportunities in the process where
the public, stakeholders and agencies can provide additional input on the project.

Table 7-1 EIS/EIR Public Outreach Events and Public Notices

Approximate

Event/Document Purpose Date
Completed Events and Documents

Notice of Release of Notified interested parties and agencies of the  April 18, 2012

Preparation NOP' Cities’ and USACE notice/intent to prepare an

(NOP) for CEQA EIS/EIR. NOP is sent to the State

Clearinghouse and County Clerk which starts
the 30-day public review and comment period.

Public Review

30-day public scoping period on the Project to

April 20, 2012 to

Period provide for public comments on the scope of May 21, 2012
EIS/EIR.
Scoping Meetings Two scoping Presented information on the Project and May 3, 2012
- NOP meetings were  provided opportunity for public and agency
held comments in a public forum.
Notice of Intent NOI published Initiated the NEPA public scoping process April 20, 2012
(NOI) for NEPA in the Federal and served to inform other cooperating
Register agencies of the USACE'’s intent to prepare an
EIS/EIR.
Scoping Report Reported public and agency comments on June 2012
for CEQA the proposed Project and environmental issues
Process of concern to the public and agencies. This
report includes comments made during the
scoping process for the CEQA Notice of
Preparation.
Draft EIS/EIR Release of Draft Presents impacts and mitigation for the December 26,
EIS/EIR and Proposed Project and alternatives. NOC is 2012
Notice of sent to the State Clearinghouse and County
Completion Clerk which starts the required minimum 45-
(NOC) day public review and comment period.
Public Review  CEQA: 45-day minimum review period for December 26,
Period State agencies. 2012 — February

NEPA: USACE requires a 45-day public
review period.

An extended 60-day review period was
provided.

26, 2013

Encinitas-Solana Beach Shoreline Study
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Approximate

Event/Document Purpose Date
Draft EIS/EIR Allows for public comment on the draft February 6 and?7,
Public Meetings document 2013
Upcoming Events, Public Notices and Documents
Final EIS/EIR Release of Final EIS/EIR and Responses to Comments, May 2015

Final EIS/EIR issued by Cities and USACE
Final EIS/EIR is filed with USEPA.
Responses to Comments issued at least 10-
days prior to formal action by the Cities on the

EIR/EIS.
Decision on the USACE issues the Record of Decision (ROD)  September 2015
Project Cities certify EIS/EIR and issue Notice of October 2015

Determination (NOD) to the State
Clearinghouse and County Clerk

Note: 1. The NOP and NOC were mailed to the State Clearinghouse and County Clerk and to all interested parties,
federal, State, and local regulatory agencies, elected officials, stakeholders and the local newspaper.
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FiLER
US Army Corps FmestJ Bronnhyry. Ir. Rpvondar County Clork
Los Argoion Dl APR 182012
. . sy H. Ay uyao
Notice of Preparation e

Draft Environmental Impact Report (EIR)
& Environmental Impact Assessment (EIS)

City of Encinitas & City of Solana Beach
Shoreline Protection Project

Date: April 18, 2012

To: State Clearinghouse, Responsible Agencies, Trustee Agencies, Interested
Parties and Organizations

From: City of Solana Beach, 635 S. Highway 101, Solana Beach, CA. 92075
City of Encinitas, 505 S. Vulcan Avenue, Encinitas, CA. 92024

Introduction

The City of Encinitas and the City of Solana Beach (Cities), California are Co-Lead Agencies
under the California Environmental Quality Act (CEQA) of 1970 and as amended [Public
Resources Code, §§21000-21178 and Califomia Code of Regulations, Title 14, Chapter 3
§§15000-15387] and will prepare a joint Environmental Impact Report (EIR) and
Environmental Impact Statement (EIS) with the United States Army Corps of Engineers
(USACE) for the project identified below. We need to know the views of your agency as to the
scope and content of the envirenmental information which is germane to your agency's
statutory responsibilities in connection with the propesed project. Your agency will need to
use the EIR/EIS prepared by our agency when considering your permit or other discretionary
approval for the project.

The USACE Los Angeles District is the federal Lead Agency for the Encinitas-Solana Beach
Shoreline Protection Project in compliance with the National Environmental Protection Act
(NEPA) of 1969 (42 United States Code 4321, as amended). A Notice of Intent (NOI) is
anticipated to be published in the Federal Register on April 20, 2012.

The Cities and the USACE are preparing a joint EIR/EIS and Feasibility Study that will
describe the project need, goals and objectives of the project, baseline environmental
conditions in the project area and the potential environmental effects associated with

MNolica of Praparation April 2012
USACE Shoreline Protaction Praject Page 10of 6



implementation of the Shoreline Protection Project (Proposed Project). Alternatives to the
Proposed Project and the potential effects of those alternatives will also be described and
analyzed in the Draft EIR/EIS.

In 2005, the USACE and the Cities issued a Draft EIR/EIS for the Encinitas-Solana Beach
Shoreline Protection Project. However, the project description and range of alternatives has
been modified since 2005 and the Draft EIR/EIS was never finalized. Changes to the
Proposed Project and the lapse of time that has since occurred has prompted the Lead
Agencies to prepare a new Draft EIR/EIS anticipated to be released for public review in late
2012,

Project Study Area

The Proposed Project is located along the Pacific Ocean in the Cities of Encinitas and Solana
Beach, San Diego County, California. Encinitas is approximately 10 miles south of Oceanside
Harbor, and 17 miles north of La Jolla. The Encinitas shoreline is about 6 miles long. It is
bounded on the north by Batiquitos Lagoon and on the south by San Elijo Lagoon.
Immediately south of Encinitas is the City of Solana Beach. Solana Beach is bounded by San
Elijo Lagoon to the north and on the south by the San Dieguito Lagoon. Solana Beach is
approximately 17 miles south of Oceanside Harbor, and 10 miles north of La Jolla. Solana
Beach’s shoreline is approximately 1.7 miles long. All of the shoreline in the study area
consists of narrow sand and cobblestone beaches fronting coastal bluffs. A small stretch of
beach west of the San Elijo Lagoon is backed by Highway 101 (Pacific Coast Highway) and
is the only segment of the beach not backed by coastal bluffs.

The Proposed Project study area is divided into two segments. Segment 1 is located within
the City of Encinitas and extends from the 700 Block of Neptune Avenue to Swami's Reef
and is approximately 2.0 miles long. Segment 2 encompasses the entirely of the City of
Solana Beach and stretches from Table Tops Reefs in Encinitas to the southern limit of
Solana Beach and is approximately 1.7 miles in length. (See attached exhibits)

In the last several decades, the shorelines of both cities have experienced accelerated
erosion of the beaches and coastal bluffs. Since the late 1970s and early 1980s, Southern
California has experienced a series of unusual weather events, called E| Ninos, when
compared to the rest of this century. These El Nino storms create substantial erosion of the
shoreline. Delivery of sand to the shoreline from rivers has also been significantly reduced
regionally due to river damming for water storage projects as well as the construction of
highways, railroads, and streets and the mining of sand. The cumulative effects of these
natural and manmade events has resulted in severe erosion of the once sandy beaches. With
the loss of the wide sandy beaches, storm waves directly attack the bluff creating failures of
the coastal bluff and jeopardizing the public buildings and infrastructure and private structures
located atop the coastal bluffs.

Proposed P Description and Alternatives to ject

The USACE and the cities of Encinitas and Solana Beach are preparing a joint Environmental
Impact Report/Environmental Impact Statement (EIR/EIS) to assess shoreline protection
options and potential effects along the coastlines of these two cities. The purpose of the
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EIR/EIS is to evaluate options for reducing beach and shoreline erosion over a 50-year
period from 2015 through 2065. The Encinitas/Solana Beach Shoreline Feasibility Study as
authorized by Resolution of the House Public Works and Transportation Committee (May 13,
1993).

The Draft EIR/EIS will analyze the potential impacts of the Proposed Project and a range of
reasonable alternatives to the Project. The Proposed Project and Alternatives will include
both structural and non-structural approaches to shoreline protection. Approximate initial
placement volumes currently being considered range from 600,000 cubic yards (cy) to
800,000 cy for Encinitas and 700,000 cy to 1,700,000 cy for Solana Beach. The life of the
Proposed Project would be 50 years during which time periodic re-nourishment with lower
incremental volumes of material would occur to maintain protection of the shoreline. The
Proposed Project and possible Alternatives that will be addressed in the EIR/EIS include:

Proposed Project / Alternative 1: Use of offshore sand deposits (borrow sites) for placement
on the beach in Encinitas (Segment 1) and Solana Beach (Segment 2). The beach-fill design
parameters have been determined by considering various combinations of beach-fill widths,
beach nourishment locations and fill footprints and different replenishment cycles. Each
option has one combination of an initial beach width and a respective duration for the
subsequent renourishment cycles.

Beach Nourishment with Engineered Notch Infills / Alternative 2: This Alternative includes a
‘hybrid" mix of both structural and non-structural measures to provide shoreline protection.
Existing notches and sea caves at the base of the bluffs would be filled with concrete to
stabilize the lower bluff prior to placement of sand on the beach. The sand would come from
offshore borrow sites as in the Proposed Project and seasonally bury a portion of the notch
infills at the base of the bluff. However, in this Alternative the optimized beach width is
narrower and the volume of material to be deposited reduced.

Optimized Combined Joint Beach Nourishment / Alternative 3; This is a reduced volume
Alternative for Solana Beach compared to the Proposed Project and attempts to synchronize
the renourishment cycles of both Cities to maximize project efficiency and cost effectiveness.
The volume and renourishment cycle for Encinitas is identical to the Proposed Project.

No Project / Alternative 4: Under this Alternative, no structural or non-structural shoreline
protection measures would be built or implemented by the USACE during the project life
occurring between 2015 and 2065. Seawalls are assumed to be built on an as needed basis
by individual property owners in both cities. The Draft EIR/EIS would evaluate the potential
environmental effects associated with no USACE shoreline protection program in place.

Potential Environmental Effects to be evaluated in the Draft EIR/EIS

The full range of resource topics will be analyzed within the Draft EIR/EIS include:
Aesthetics » Geology and Soils

Air Quality/Greenhouse Gasses Hazards & Hazardous Materials
Biclogical Resources Hydrology & Water Quality
Climate Change Land Use

Cultural Resources Mineral Resources
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+« Noise = Transportation/Traffic
« Public Services = Utilities and Service Systems
« Recreation « Cumulative Effects

Public Scoping Meetings

Coordination with federal, State, Regional and local agencies has been ongoing for several
years. Issuance and publication of this Notice of Preparation and related federal NOI formally
initiates the public scoping and public involvement process regarding this Project. Public
scoping meetings are scheduled in both Encinitas and Solana Beach.

Encinitas City Hall, Poinsettia Room Solana Beach City Council Chambers
May 2, 2012 May 2, 2012
1:00 PM to 3:00 PM 6:00PM to 8:00 PM
Comments on the Notice of Preparation

The public will have an opportunity to provide input on the scope and content of the Draft
EIS/EIR. The public as well as Federal, State, and local agencies are encouraged to
participate. Additional information regarding the scoping meetings will be published in the
North County Times, posted on the City websites www.cosb.org and www.ci.encinitas.ca.us
and notices will be mailed to all parties on the project mailing list.

Due to the time limits mandated by state law, your response must be sent at the earliest
possible date but no later than 30 days after receipt of this notice. Please send your
comments on the NOP to:

Ms. Leslea Meyerhoff, AICP

Project Manager - City of Solana Beach

635 S. Highway 101

Solana Beach, California 92075

Phone: (858) 720-2446 or by email to LMeyerhoff@cosb.org

OR

Ms. Kathy Weldon

Project Manager - City of Encinitas
505 S. Vulean Ave.

Encinitas, California 92024
Phone: (760) 633-2770 or by email to KWeldon@cl.encinitas.ca.us

Requests to be placed on the Project mailing list should also be sent to the above address.
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Appendix €
Notice of Completion & Environmental Document Transmittal :
Mail to: State Clearinghouse, P.O. Box 3044, Sacramento, CA 95812-3044 (016) 445-0613 .

For Hand Delivery/Street Address: 1400 Tenth Street, Sacramento, CA 95814 SCH#

Project Title: U.S. Army Corps of Engineers, Eneinitas and Sclana Beach Shorelina Protection Project

Lead Agency: City of Solana Beach and City of Encinitas, California " Caontact Person: Wende Protzman
Mailing Address: 535 Souhth Highway 101 Phone: 868-720-2400
City: Solana Baach Zip: 92075 County: San Diego
Project Locations Conaty-SanDiego  _  _ _ _ _  _ CtyNearest Commmity: Clty of Solana Boach & Encritas~ ™
Cross Streets: Tha shorelines in bolh cities comprise the project sita. Zip Code: 82075
Longitude/Latitude (degrees, minotes and seconds): s ! “N/ ' T “W Total Acees:
Asgassor's Parce] No.: Shoraline Section; Twp.: Range: Bags:
Within 2 Miles:  State Hwy #: 5 and 101 Waterways; Pacific Ocean, San Dieguito and San Elijo Lagoons
Airports: None Railways: NGTD Schools: Several schoals
-M—u":nn—l——:—qmﬂﬂﬂ————----Iﬂ————ﬂi--ii- ————— Ll -
CEQA: [¥] NOP ] Dmft EIR NEPA: [ NOI Other: Joint Document
(] Barly Cons (] Supplement/Subsequent EIR ] EA (] Final Document
[] Neg Dec (Prior SCH No.) [] Draft EIS ] Other:
[] MitNeg Dee  Other: ] FONSI
o R TR e e e Bk BNEGRT 0 PN SR A
[[] General Plan Update [ Specific Plan ] Rezone [0 Annexation
[] General Plah Amendment Master Plan [C] Prezone [ Redevelopment
] General Plan Element Planned Unit Development  [] Use Permit (¥ Coastal Permit
[] Community Plan [] Site Plan [J Land Division (Subdivision, ete) [] Other;
D-w:-alnpmum‘l‘ypﬁ:_--' ------- § g i Pl o i e
[] Residential: Units Acres
[] Office: Sq.ft. Agres Employees_____ Transportation: Type
L] Commercial;:Sq.ft. Agres Employees, Mining: Mineral :
[ | Industrial:  Sq.ft. Acres Employees Pawer: Type MW
|_| Educational: Waste Treatment: Type MGD
%] Recreational:PUBT beach - recreatlonal enhancement Hazardous Waste: Type
[C] Water Facilities: Type MGD Other: This is a shoreline prolection projuct.
P-m]-mTI;m_ -Dl;mjn_ndpln'ilncm:ntj ---------- & AP i R R
[l Aesthetic/Visual [[] Fiscal (3] Recreation/Parks [¥%] Vegetation
Agricultiral Land Flood Plain/Flooding Schools/Universities [X] Water Quality
€ Air Quality [%] Forest Land/Firs Hazard [%] Septic Systems Water Supply/Groundwater
ArcheologicalHistorical  [¥] Geologic/Seismic * - [%] Sewer Capacity [34] Wetland/Riparian
Biological Resources Minerals ] Soil Eresion/Compaction/Grading  [X] Growth Inducement
Coastal Zone Noise [%] Solid Waste [¥] Land Use
Drainage/Absorption Population/Housing Balance [X] Toxle/Hazardous [%] Cumulative Effects
(%] Eeonomic/Jobs [¥] Public Services/Facilities  [3¢] Traffic/Cireulation [C] Giher:

———'\—————aqun-uu—-—-.--n_-_-—---u__——qn-u.____-__.,-__

Present Land Use/Zoning/General Plan Deslgnation:
The project is a proposed shoreline protection project that would be located on the public beach.

—_ o = e B T T

Projoct Description: (please use a separate page if necessary)

The proposed project would involve the restoration of up to 8 miles of shoreline in the cities of Encinitas and Solana Beach.
The project is a joint Federal, State and Local government partnership to reduce storm related wave attack and shoreline
erosion along the the base of the bluffs and beaches In these cities, The Draft EIR/EIS will evaluate bath structural and non-
structural approaches to shoreline protection. Sand would be dredged from offshore borrow sites and placed onto the local
beaches over a 50-year period beginning in 2015. Other alternatives are anticipated to Include notch infills and a no-project
alternative.

- Em O MR SN S S o A W EE R B S o am e E

Nete: The Stata Clearinghowse will asrign identification numbers for ail new projecis. If a SCH number alraady exists for a project {o.g. Notlce of Preparation or
previous draft document) plaase fill in.
Ravised 2010



Reviewing Agencies Checklist

Lead Agencies may recommend State Clearinghouse distribution by marking agencies below with and "X,
If you have already sent your document to the agency please denote that with an "S",

X Air Resources Board

Office of Historic Preservation

I Boating & Waterways, Department of Office of Public School Construction

_ California Emergency Management Agency - Parks & Recreation, Department of

____ California Highway Patrol ___ Pesticide Regulation, Department of

— Caltrans District #____ Public Utilities Commission

___ Caluans Division of Aeronautics Regional WQCB#_9

— Caltrans Planning z Resources Agency .

__ Ceniral Valley Flood Protection Board _____ Resources Recycling and Recovery, Department of
Coachelln Valley Mtns. Conservancy ___ S.F. Bay Conservation & Development Comm,

X Coastal Commission ____ San Gabriel & Lower L.A. Rivers & Mns. Conscrvancy
Colorado River Board San Joaquin River Conservancy

—_ Conservation, Department of Santa Monica Mms. Conservancy

— Corrections, Department of _ 7 Btate Lands Commission

____ Delta Protection Commission —___ SWRCB: Clean Water Grants

____ Education, Department of _____ SWRCB: Water Quality

_____ Energy Commission —_ SWRCB: Water Rights

_X _ Fish & Game Region # S-C. . Tahoe Regional Planning Agency

— Food & Agriculture, Department of ____ Toxic Substances Control, Department of

_____ Faorestry and Fire Protection, Department of _____ Water Resources, Department of

__ General Services, Department of

____ Health Services, Department of Other:

_ Housing & Community Development Other:

_ Native American Heritage Commission

LB __ R _ B BN BN R B

Local Public Review Period (to be filled In by lead agency)

e LT

Ending Date May 21, 2012

-FH'Il'----ﬂ--“----—-------u-_q“

Consulting Firm MNA Applicant: Cities of Solana Beach & Encinitas, CA & USACE
Address: Address: 535 Soulh Highway 101

City/State/Zip City/State/Zip: =0/8na Beach,

Contact: Phone: BEB-720-2400

Phone:

el R S e ——

= e o o o N R S R E e S e e

Date: #18/12

Signature of Lead Agency Reprasentative: &Wfﬂbéﬁ_m :ﬁ‘;’ MM{:M

Authority cited: Section 21083, Public Resources Cade. Referance: Section 21181, Public Resourees Gode.

Revised 2010



STATE OF CALIFORNIA

GOVERNOR’S OFFICE of PLANNING AND RESEARCH

EDMUND G. BROWN JR.

Govexnor -RECEIVED

Notice of Preparation APR 2 3 2012

April 19,2012 Planning-Comm Dev Dapt
City of Solana Beach

Ta: Reviewing Agencies

Re:  U.S. Army Corps of Engineers, Encinitas and Solana Beach Shoreline Protection Project
SCH# 2012041051

Attached for your review and comment is the Notice of Preparation (NOP) for the U.S. Army Corps of Engineers,
Encinitas and Solana Beach Shoreline Protection Project draft Environmental Impact Report (EIR).

Responsible agencies must fransmit their comments on the scope and content of the NOP, focusing on specific
information related to their own statutory responsibility, within 30 days of receipt of the NOP from the Lead
Agency. This is a courtesy notice provided by the State Clearinghouse with a reminder for you o comment in a
timely manner. We encourage other agencies to also respond to this notice and express their concerns early in the
environmenal review process.

Please direct your comments to;.

Wende Protzman

City of Solana Beach
635 South Highway 101
Solano Beach, CA 92075

with a copy to the State Clearinghouse in the Office of Planning and Research. Please refer to the SCH number
noled above in all correspondence concerning this project.

If you have any questions about the environmental document review process, please call the State Clearinghouse at
(916) 445-0613,

Attachments
cc: Lead Agency

1400 10th Street  P.0.Box 2044 Sacramento, Callfornia 95812-3044
(916)445-0613 FAX (916) 323-3018 www.opr.cagov



Document Details Report
State Clearinghouse Data Base

SCH# 2012041081
Profect Title  U.S. Army Corps of Engineers, Encinitas and Solana Beach Shoreline Protection Project
Lead Agency Solana Beach, City of
Type HNOP Notice of Preparation
Description  Note: Joint Document.
The propased project weuld involve the restoration of up to 8 miles of shareline in the cities of
Encinitas and Solana Beach. The project is a joint Federal, State and Local government partnership to
reduce storm related wave atlack and shoreline eroslon along the base of the bluffs and beaches in
the cities. The Draft EIR/EIS will evaluate both structural and non-structural approaches to shoreline
protection. Sand would be dredged from offshore borrow sites and placed onte the local breaches over
a 50 year period beginning In 2016. Other alternatives sre anticipated to include noteh Infills and a
ne-project allarnative.
Lead Agency Contact
Name Wende Proizman
Agency City of Solana Beach
Phone (858) 720-2400 Fax
amail
Address 635 South Highway 101
City Solano Beach State CA  Zip 92075
Project Location
Coundy San Diego
Ciy Solana Beach, Encinitas
Region
Cross Streefs  Shorelines in both cities comprise the project sita.
Lat/Long
Parcel No, Shoreling
Township Range Saction Base
Proximity to:
Highways Hwy5& 101
Airports Mo
Rallways NCTD
Walerways Pacific Ocean, San Dieguilo and San Elijo Lagoons
Schools saveral
Land Use FPublic Beach
Profect Issues  Aesthetic/Visual; Agricultural Land; Air Quality; Archaeclogle-Historic; Biological Resources; Coastal
Zaone; Drainage/Absorption; EconomicalJobs; Flood Plain/Flooding; Forest Land/Fire Hazard:
Geologic/Seismic; Minerals; Noise; Population/Housing Balance; Public Services; Recreation/Parks;
Schools/Universities; Septic System; Sewer Capacity; Soll Erosion/Compaction/Grading; Solid Waste;
Toxic/Hazardous; Traffie/Circulation; Vegetation; Water Quality; Water Supply; Wetland/Riparian;
Landuse; Cumulative Effacts; Growth Inducing
Reviewing Resources Agency; California Coastal Commission; Office of Historie Preservation; Dapariment of
Agencles Parks and Recreaftion; Department of Water Resources; Department of Fish and Game, Reglon 5;

Native American Herltage Commission; State Lands Commission; California Highway Patrol; Caltrans,
District 11; Department of Toxic Substances Conlrol; Regional Water Quality Control Board, Raglan §

Note: Blanks in data fields result from insufficient information provided by lead agency.



Document Details Report
State Clearinghouse Data Base

Date Recelved 0Q4/19/2012 Start of Review 04/19/2012 End of Review 05/18/2012

Note: Blanks in data flelds result from insufficient information provided by lead agency,
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DEPARTMENT OF THE ARMY

LOB ANGELIS DISTRICT CORPE OF ENGINEERS
P.O. BOX 532711
LOS ANGELEE, CALIFORNIA D0053-2326

S April 9, 2012

Office of the
District Commander

Brenda S. Bowen

Army Federal Register Liaison Officer

US Army Records Management & Declassification Agency
(AAHS-RDR-C)

Casey Building, Room 102

7701 Telegraph Road

Alexandria, Virginia 22315-3860

Dear Ms. Bowen:

The enclosed Notice of Intent to prepare an Environmental Impact Statement/Environmental
Impact Report (EIS/EIR) for the Encinitas and Solana Beach Shoreline Protection Project, San
Diego County, California is submitted to your office for review and publication in the Federal
Register in compliance with the Council of Environmental Quality final regulations
implementing the procedural provisions of the National Environmental Policy Act of 1969, as
amended. We are submitting three signed copies of the Notice of Intent to prepare an EIS/EIR
for the Encinitas and Solana Beach Shoreline Protection Project, San Diego County, California.
Please arrange for publication on April 20, 2012.

Sincerely,

olonel, US Army
Acting Commander and Acting District Engineer

Enclosure



BILLING CODE: 3720-58
DEPARTMENT OF DEFENSE

Department of the Army; Corps of Engineers

Intent to Prepare an Environmental Impact Statement/Environmental Impact
Report for the Encinitas and Solana Beach Shoreline Protection Project, San Diego

County, CA

AGENCY: Department of the Army, U.S. Army Corps of Engineers, DOD.

ACTION: Notice of Intent.

SUMMARY: The Los Angeles District intends to prepare an Environmental Impact
Statement/Environmental Impact Report (EIS/EIR) to support a cost-shared feasibility
study with the Cities of Encinitas and Solana Beach, CA, for shoreline protection along
the coastline of these two cities. The purpose of the feasibility study is to evaluate
alternatives for reducing shoreline erosion. The EIS/EIR will analyze potential impacts
of the recommended plan and a range of alternatives for shoreline protection.
Alternatives will include both structural and non-structural measures.

ADDRESSES: You may also submit your concerns in writing to the city or the Los
Angeles District at the address below. Comments, suggestions, and requests to be placed
on the mailing list for announcements should be sent to Larry Smith, U.S. Army Corps of
Engineers, Los Angeles District, P.O. Box 532711, Los Angeles, CA 90053-2325, or ¢-

mail to lawrence.j. smith{@usace. army.mil.



FOR FURTHER INFORMATION CONTACT: For further information contact Mr.
Larry Smith, Project Environmental Coordinator, (213) 452-3846, or Ms, Susie Ming,
Project Manager, (213) 452-3789,
SUPPLEMENTARY INFORMATION: Authorization: House Public Works
Transportation Committee Resolution dated May 13, 1993. The Army Corps of
Engineers intends to prepare an EIS/EIR to assess the environmental effects associated
with proposed erosion mitigating measures in the study area.

Study Area: The study area is located along the Pacific Ocean coastline in the
Cities of Encinitas and Solana Beach, San Diego County, CA. Encinitas is approximately
10 miles south of Oceanside Harbor, and 17 miles north of Point La Jolla. The City of
Encinitas’ shoreline, about 6 miles long, is bounded by Batiquitos Lagoon to the north
and on the south by San Elijo Lagoon. The City of Solana Beach is bounded by San Elijo
Lagoon to the north and on the south by the City of Del Mar. The City’s shoreline is
about 2 miles long for a total of about & miles of study area shoreline. A major portion of
the shoreline segment consists of narrow sand and cobble beaches fronting nearshore
bluffs. A small stretch of beach west of the San Elijo Lagoon is backed by Highway 101
(Pacific Coast Highway) and is the only segment of the beach not backed by coastal
bluffs.

Problems and Needs: A number of public concerns have been identified
including:

1. Bluff erosion threatens property, including state and city owned lands, roads,
railroads and infrastructure, as well as private residences atop the bluffs.

2. Public safety due to episodic bluff failure.
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3. Closure of Old Highway 101 at Cardiff during storm events.

4, Bluff toe erosion and curtailed recreation activity resulting from eroded beach
conditions.

Proposed Action and Alternatives: The Los Angeles District will investigate and
evaluate all reasonable alternatives to address the problems and needs identified above.
In addition to the NO ACTION alternative, both structural (breakwaters, artificial reefs,
groins, revetments, notch fills, and seawalls) and non-structural (best management
practices, and beach nourishment) measures will be investigated.

Previous Aetions; The Los Angeles District originally published a Notice of
Intent for this project in the Federal Register on September 20, 2001, A Notice of
Availability of the Draft EIS/EIR was published in the Federal Register on December 2,
2005. The project was modified following receipt of comments on the original Draft
EIS/EIR. The modified project is the subject of this Notice of Intent.

Scoping: The scoping process is ongoing and has involved preliminary
coordination with Federal, State, and local agencies. Two public scoping meetings are
scheduled. The first on May 2, 2012, from 1:00 to 3:00 pm at City Hall, Poinsettia
Room, 505 South Vulcan Avenue, Encinitas. CA. The second on May 2, 2012, from 6:00
to 8:00 pm at the Solana Beach City Hall, City Council Chamber, 635 South Highway
101, Solana Beach, CA. The public will have an opportunity to express opinions and
raise any issues relating to the scope of the Feasibility Study and the EIS/EIR. The public
as well as Federal, State, and local agencies are encouraged to participate by submitting
data, information, and comments identifying relevant environmental and socioeconomic

igsues to be addressed in the study. Useful information includes other environmental
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studies, published and unpublished data, alternatives that could be addressed in the
analysis, and potential mitigation measures associated with the proposed action. All
comments enter into the public record. The scoping meetings will also serve as scoping
meetings for the purposes of compliance with the California Environmental Quality Act
(CEQA).

Availability of the Draft EIS/EIR: The Draft EIS/EIR is scheduled to he
published and circulated in November, 2012, and a public hearing to receive commenis

on the Draft EIS/EIR will be held afier it is published.

q APe 201~
Date "Steven 1. Sigloch, Jr.
Lieutenant Colonel, US Army

Acting Commander and Acting District Engineer
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million cuble yards of dredged material
rasulting from the ehannel modification.
DATES: The Corps will hold a public
hearing to receive comments on the
DEIS. The public hearing will be hald
May 10, 2012, 6 p.m., Grand Magnolia
Ballroom, 3604 Magnolia Street,
Pascagoula, Mississippi,

Written comments on the DEIS must
bs received no later than May 26, 2012,

Additional Infarmation on how to
submit comments is included in the
[SUPPLEMENTARY INFORMATION) sectian.
FOR FURTHER INFORMATION CONTACT:
Written and amailed comments to the
Corps will be recelved until May 29,
2012, Correspondence concerning this
Public Hearing should refer to Public
Motice Number SAM=2011=-00389=PAH
and should be directed (o the U.S, Army
Enginesr District, RD=C=M Attention;
Mr. Philip Hegji, Post Office Box 2288,
Maobile, Alabama 36628-0001, via email
at philip.o.hegii@usace.armv.mil or by
phone at [2561) 690=3222, We encourage
any additional comments from
interested public, agencies and local
officiala. For additional information
about our Regulatory Program, please
visit our web aile at:
wivw.sam.usdce.army.mil/rd/reg/.
SUPFLEMENTARY INFORMATION:
Availability of the Draft EIS: The DEIS
will be made wvailable to tha public
April 13, 2012, The public hearing will
b held May 10, 2012, during the 45-day
public comment period for the DEIS,

On April 6, 2011, the Jackson County
Par P.ul]'mritlf (JICPA) submilted an
i lElIil‘.llﬁl)ll Ia the 1.5, Army Corps af
Engineers (Corps), Mabile District,
Mississippi Department of
Environmental Cuality (MDEQ) and the
Mississippi Department of Marine
Rosources [MOMR] for authorization to
impact wetlands and other waters of the
United States associated with the
proposaed widening of the Pascagoula
Lowar Sound/Bayou Casotle Channel
(the proposed project), Jackson County.
The proposed project is located in the
[’nsﬂngnuhl Laywisr Huundﬂiﬂyuu Casottn,
Pascagoula, Jnckson County, Mississipp
(Latitude 30,365° North, Longitude
A8.556° Wast),

The ['im*pn. pr‘r‘lpnrle:l a Draft
Environmaenltal Impact Statorment (DEIS)
to assess the potential environmental
impacts assacisted with the proposed
project. The proposed project is the
dredging of approximately 38,200 feet
(7.2 miles) of the existing Pascagoula
Lower Sound/Bayou Casotte Channel
gegment to widen the channel fram the
Faderally authorized width of 360 feet
and depth af - 42 leet moan Jower low
water (MLLW) (with 2 feet of allowabla
over-depth and 2 leet of advanced

maintenance) 1o a width of 450 foet,
[mt‘n"ul e the existing channel
centerline nnd to the existing Federally
authorized depth of —42 feet MLLW,
The proposed project would include the
placement of npproximately 3,35
million cubie vards of dredged material
resulting from the channel modification.

The ISPA requested a Department of
the Army (DOA) permit pursuant to
Swection 10 of the Rivers and Harbors Act
of 1899, Section 103 of the Marine
Protection, Research and Sanctuaries
Act and Section 404 of the Clean Water
Act, including a Section 404(b)(1)
analysis to help ensure compliance. The
Corps is the lead Federal agency for tha
prnlmrm!uﬂ of this DEIS in compliance
with the requirements of the Mational
Environmental Policy Act (NEPA) and
the President’s Council an
Environmental Qutﬂny mgu]nﬂuna far
implﬂm&niing MNEPA. Ths Mational
Marine Fisheries Sorvice and the U5,
Coast Guard are capperating agencios for
the rmpm*n!lun af the EIS, This
application was advertised by 30-day
Public Motice April 15, 2011.

On April 13, 2012, a copy of the DEIS
will be nvailable for public review, Tho
[IELS is available 1o the public at;
l\'l\l‘w.ﬁrm}.U:Mr:r?.m'lrly,mff/r(‘f/l'u i
Hardeopies of the DEIS ara u\.ruifulﬂu
upon request from Mr. Philip A, Hegji,
Corps Project Manager (contac!
information balow). This document is
being circulatad to resource agencics
and interested members of the public for
A 4h-day comment periad anding May
28, 2012,

A publir.: hearing will be held at
7 pm. Thuraday, May 10, 2012, at the
Grand Magnolia Ballroom at 36804
Magnolia Street, Paseagoula,
Misgisslppl. The public hearing will be
held to provide information ahout the
proposed project and to receive public
input and comments on the DELS, The
Corps invites full public participation to
promote apen communication on the
issuas surrounding the DEIS. In
addition, participation by Federal, Stale,
local agencies and other interested
organizations is encouraged. Both aral
and written statements will be accepted
at the hesring. An informal open house
will be held Frorn 6 p.ni. until 7 p.m. in
the Grand Magnolia Ballroom to allow
the public tha opporhunity lo become
familiar with the praposed project prior
to the start of the farmal hearing,
Displays of tha |:||'|||mm,|r| project and
associated impacts will be available,
Keprosontatives from the JCPA will be
prosent to answer questions concerning
the project and Corps representatives
will be available to anawer questions
cancerning the Corpa regulatory
process.

The public hearing will ba conducted
in English, Those in need of language
interpraters should contact the Corps’
Public Invalvement consultant, Crouch
Environmental Services at (713) 868—
1043, by Thursday, May 3, 2012

Any comments received at the hearing
will be considerad by tha Corps to
determine whether ta issus, modify,
condition or deny a parmit for this
praposad project. All commants will be
considerad in the final EIS pursuant to
NEPA. Comments are also used to help
determine the overall public interest of
the proposed project. All comments
must be recelved or postmarked by May
29, 2012 (19 days following the public
hearing).

Datad: April 5. 2012.

Cindy |, House-Pearsan,

Chief, Regulatory Divisian,

|FR Dewz, 20120627 Filled 4-109-12; 8:45 womn)
BILLING CODE 3720-50-P

DEPARTMENT OF DEFENSE

Department of the Army; Corps of
Engineers

Intent Ta Prepare an Environmental
Impaet Statement/Envirenmaental
Impact Report for the Encinitas and
Solana Beach Shoreline Protection
Project, San Diego County, CA

AGENCY: Departmant of the Army, LL5.
Army Corps of Enginears, DOD,
ACTION: Motice of Intent.

BUMMARY: The Los Angeles District
intends to prepare an Environmental
[mpact Statement/Environmental
Impact Report (EIS/EIR) to support a
cost-=shared feasibility study with the
Cities of Encinitas and Solana Beach,
CA. for shoreline protection along the
coastline of these two cities. The
purpose of the feasibility study is 10
valuate alternatives for reducing
shareline erosion. The EIS/EIR will
analyze potential impacts of the
racommaendad plﬁr: and a rangs of
alternatives for shoreline protection,
Alternatives will include Lmh structural
and non=struciural moasures.
ADDRESSES: You may also submit yeur
concerns in writing to the cily or t{m Los
Angeles Disteict at the addross bolaw,
Comments, suggestions, and requests to
be placed on the mailing list for
announcements should be sent to Larry
Smith, U.8, Army Corps ol Engineers,
Los Angeles District, P.O. Box 532711,
Los Angeles, CA 90053-2325, or amiail
ta Jawrence.famith@usace.army.mil.

FOR FURTHER INFORMATION CONTACT: For
further information contact Mr. Larry
Smith, Project Environmantal




Appendix B

CEQA Scoping Meeting Materials
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CITY OF ENCINITAS & CITY OF SOLANA BEACH
SHORELINE PROTECTION PROJECT EIS/EIR
PUBLIC SCOPING MEETING

SPEAKER/COMMENT CARD
Name:
Address:
Date: Do you wish to speak today?
General Comments:
CITY OF SOLANA BEACH, COMMUNITY DEVELOPMENT DEPARTMENT (PLEASE PRINT)
635 S. HIGHWAY 101, SOLANA BEACH, CA 92075 (Additional space on back)
ATTN: MS.LESLEA MEYERHOFF Please return written comments to the City by May 21, 2012

PHONE: (858) 720-2446
EMAIL: LMEYERHOFF@COSB.ORG

CITY OF ENCINITAS & CITY OF SOLANA BEACH
SHORELINE PROTECTION PROJECT EIS/EIR

PUBLIC SCOPING MEETING

SPEAKER/COMMENT CARD
Date: Do you wish to speak today?
General Comments:
CITY OF SOLANA BEACH, COMMUNITY DEVELOPMENT DEPARTMENT (PLEASE PRINT)
635 5. HIGHWAY 101, SOLANA BEACH, CA 92075 (Additional space on back)
ATTN: MS. LESLEA MEYERHOFF Please return written comments to the City by May 21, 2012

PHONE: (858) 720-2446
EMAIL: LMEYERHOFF@COSE.ORG



Comments Continued

Issues considered to be important:

Alternatives:

Mitigation measures

CITY OF SOLANA BEACH, COMMUNITY DEVELOPMENT DEPARTMENT

MS. LESLEA MEYERHOFF, AICP, PROJECT MANAGER - CITY OF SOLANA BEACH
6356 5. HIGHWAY 101

SOLANA BEACH, CALIFORNIA 92075
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From: kent crothers [kent_crothersiiyahoo.com]
Sent: Tuesday, April 24, 2012 8:57 PM

To: Leslea Meyerhoff

Subject: Hi

Hi i would like to speak at the meeting on may 2 about this topic. [ can not fully support this preparation
for the shoreline when the city of Solana Beach can not afford it where is the money going to come from
there is better ways to clean our shorelines and | don't feel that the tax payers of solana beach should pay
for this at this time when our economics so much in trouble in our state we can not even fix the streets or
the sidewalks first. so once again I'm not in favor of what the city of Solana Beach and Encinitas is

doing.

thanks much
Kent Crothers
1-619-592-5273



SIATE OF CALIEQRHIA Edmund G, Brown. i, Qg ¥ecnor

NATIVE AMERICAN HERITAGE COMMISSION
015 CAPITOL MALL, RODM 364

SACRAMENTO, CA 95814

(916) 653-6251

Wab it o, 2. 0x RECEIVED

da_naho@pacball. net
APR 80 2012

Planning-Comm Dav Dept
Ms. Wende Protzmann, Project Planner City of Solana Beach
City of Solana Beach
835 South Highway 101
Solana Beach, CA 92075

Re: SCH#2012041051; Notice of Preparation (NOP); draft Environmental Impact Report
(DEIR) for the "U.S. Army Corps of Engineers, Encinitas and Solana Beach Shoreline
Protection Project:” located in the coastal areas about 20 miles north of Downtown San
Dieqo; San Diego County, California.

Dear Ms. Protzmann:

April 26, 2012

The Native American Heritage Commission (NAHC), the State of California
‘Trustee Agency’ for the protection and preservation of Native American cultural resources
pursuant to California Public Resources Code 521070 and affirmed by the Third Appellate Court
in the case of EPIC v. Johnson (1985: 170 Cal App 3 '604).

This letter tncludaa state and federal atatutas relating tn Native American
historic properties of religious and cultural significance to'Amarican Indian tribas and interested
Native Ameérican individuals as ‘consulting parties” under both state and federal law: State law
also addresses the fraadnm of Native American Religious Expression in Public Rasourcaa Code
§5097.9.

The California Environmental Quality Act (CEQA — CA Public Resources Code
21000-21177, amendments effective 3/18/2010) requires that any project that causes a
substantial adverse change in the significance of an historical resource, that includes
archaeological resources, is a 'significant effect’ requiring the preparation of an Environmental
Impact Report (EIR) per the CEQA Guidelines defines a significant impact on the environment
as ‘a substantial, or potentially substantial, adverse change in any of physical conditions within
an area affected by the proposed project, including ...objects of historic or aesthetic .
significance.” |n order to comply with this provision, the lead agency is required to assess
whether the project will have an adverse impact on these resources within the ‘area of potential
effect (APE), and if so, to mitigate that effect. The NAHC Sacred Lands File (SLF) search
resulted as follows: Native American Cultural Resources were identified within the ‘area of
potential effect (APE).

- The NAHC "Sacred Sites,’ as defined by the Native American Heritage Commission and
the California Legislature in California Public Resources Code §§5097.94(a) and 5097.96.
Items'in the NAHC Sacred Lands Inventory are confidential and exempt from the Public
Records Act pursuant ta Cahfamla Government Cuda 56254 (r] e T

Early c-:rnaultation wrlh Natwe American tnbaa in your areais tha beat way to avoid
unanticipated discoveries of cultural resources or burial sites once a project is underway.
Culturally affiliated tribes and individuals may have knowledge of the religious and cultural
significance of the historic properties in the project area (e.g. APE). We strongly urge that you



make contact with the list of Native American Contacts on the attached list of Native American
contacts, to see if your proposed project might impact Native American cultural resources and to
obtain their recommendations concerning the proposed project. Pursuant to CA Public
Resources Code § 5097.85, the NAHC requests cooperation from other public agencies in order
that the Nativa American consulting parties be provided pertinent project information.
Consultation with Native American communities is also a matter of environmental justice as
defined by California Government Code §65040.12(e). Pursuant to CA Public Resources Code
§5097.95, the NAHC requests that pertinent project information be provided consulting tribal
parties. The NAHC recommends avoidance as defined by CEQA Guidelines §15370(a) to
pursuing a project that would damage or destroy Native American cultural resources and
Section 2183.2 that requires documentation, data recovery of cultural resources.

Furthermore, the NAHC if the proposed project is under the jurisdiction of the statutes
and regulations of the National Environmental Policy Act (e.g. NEPA; 42 U.S.C. 4321-43351).
Consultation with tribes and interested Native American consulting parties, on the NAHC list,
should be conducted in compliance with the requirements of federal NEPA and Section 106 and
4(f) of federal NHPA (16 U.S.C. 470 ef seq), 36 CFR Part 800.3 (f) (2) & .5, the President's
Council on Environmental Quality (CSQ, 42 U.S.C 4371 et seq. and NAGPRA (25 U.S.C. 3001-
3013) as appropriate. The 1992 Secrelary of the Interiors Standards for the Treatment of
Historic Properties were revised so that they could be applied to all historic resource types
included in the National Register of Historic Places and including cultural landscapes. Also,
federal Executive Orders Nos. 11593 (preservation of cultural environment), 13175
(coordination & consultation) and 13007 (Sacred Sites) are helpful, supportive guides for
Section 106 consultation. The aforementioned Secretary of the Interior's Standards include
recommendations for all ‘lead agencies' to consider the historic context of proposed projects

and to "research” the cultural landscape that might include the ‘area of potential effect.’

Confidentiality of “historic properties of religious and cultural significance” should alsa be
considered as protected by California Government Code §6254( r) and may also be protected
under Section 304 of he NHPA or at the Secretary of the Interior discretion if not eligible for
listing on the National Register of Historic Places. The Secretary may also be advised by the
federal Indlan Religious Freedom Act (cf. 42 U.5.C., 1996) in issuing a decision on whether or
not to disclose itemns of religious and/or cultural significance identified in or near the APEs and
possibility threatened by proposed project activity.

Furthermore, Public Resources Code Section 5087.98, California Government Code
§27491 and Health & Safety Code Section 7050.5 provide for provisions for inadvertent
discovery of human remains mandate the processes to be followed in the event of a discovery
of human remains in a project location other than a ‘dedicated cemetery’.

To be effective, consultation on specific projects must be the result of an ongoing
relationship between Native American tribes and lead agencies, project proponents and their
contractors, in the opinion of the NAHC. Regarding tribal consultation, a relationship buiit
around regular meetings and informal involvement with local tribes will lead to more qualitative
consultation fribal input on specific projects.

Finally, when Native American cultural sites and/er Native American burial sites are
prevalent within the project site, the NAHC recommends ‘avoidance’ of the site as referenced by
CEQA Guidelines Section 15370(a).



uastions about this response to your request, please do not hesitate to

ou hava any

Attachment: Native American Contact List



Barona Group of the Capitan Grande
Edwin Romero, Chairperson

1095 Barona Road
Lakeside » CA 92040
sue@barona-nsn.gov

(619) 443-6612
619-443-0681

Diegueno

San Pasqual Band of Mission Indians
Allen E. Lawson, Chairperson

PO Box 385

Valley Center. CA 92082
allenl@sanpasqualband.com
(760) 749-3200

(780) 749-3876 Fax

Diegueno

Sycuan Band of the Kumeyaay Nation
Danny Tucker, Chairperson

5459 Sycuan Road

El Cajon » CA 92019
ssilva@sycuan-nsn.gov
6190 445-2613

619 445-1927 Fax

Diegueno/Kumeyaay

Viejas Band of Kumeyaay Indians
Anthony R. Pico, Chairperson

PO Box 908
Alpine » CA 91903
jrothauff@viejas-nsn.gov

(619) 445-3810
(619) 445-5337 Fax

Diegueno/Kumeayaay

Native American Contacts
San Diego County
April 26, 2012

Kumeyaay Cultural Historic Committee
Ron Christman

56 Viejas Grade Road
Alpine » CA 92001

(619) 445-0385

Diegueno/Kumeyaay

Jamul Indian Village
Chairperson

P.O. Box 612

Jamul » CA 91935
jamulrez@sctdv.net
{619) 669-4785

(619) 669-48178 - Fax

Diegueno/Kumeyaay

Masa Grande Band of Mission Indians
Mark Romero, Chairperson

P.O Box 270

Santa Ysabel, CA 92070
méasagrandeband @msn.com
(760) 782-3818

(760) 782-9092 Fax

Diegueno

Kwaaymii Laguna Band of Mission Indians
Carmen Lucas

P.O. Box 775
Pine Valley . CA 91962
(618) 709-4207

Diegueno -

Thia list is current only as of the date of this document.

Distribution of this list does not relieve any person of the statutory responsibility as defined In Section 7050.5 of the Health and Safely Coda,
Saction §097.94 of the Public Resources Coda and Saction 5087.98 of the Public Resourcas Cade.

This list is applicabla for contacting local Native Americans with regard to cultural resources for the proposed
SCH#2012041051; CEQA Notice of Preparation (NOP); draft Environmental impact Report (DEIR) for the U.S. Army Corps of Enginnors,
Encinitas and Solana Beach Shoreline Protection Project;; located in the vieinity of the City of Solana Beach; San Diego County, californla.



Native American Contacts
San Dlego County

April 26, 2012
Inaja Band of Mission Indians San Luis Rey Band of Mission Indians
Rebecca Osuna, Spokesperson Cultural Department
2005 S. Escondido Bivd. Diegueno 1889 Sunset Drive Luiseno
Escondido . CA 92025 Vista » CA 92081 Cupeno
(760) 737-7628 760-724-8505

(760) 747-8568 Fax
760-724-2172 - fax

San Pasqual Band of Indians Ipai Nation of Santa Ysabel

Kristie Orosco, Environmental Coordinator lint Linton, Director of Cultural Resources

P.O. Box 365 Luiseno P.O. Box 507 Diegueno/Kumeyaay
Valley Centern CA 92082  Diegueno Santa Ysabel: CA 92070

(760) 749-3200 cjlinton73@aol.com

council@sanpasqualtribe.crg (760) B03-5694

(760) 749-3876 Fax ¢jlinton73@aol.com

Ewilaapaayp Tribal Office Inter-Tribal Cultural Resource Protection Council
Will Mickiin, Executive Director Frank Brown, Coordinator

4054 Willows Road Diegueno/Kumeyaay 240 Brown Road Diegueno/Kumeyaay
Alpine » CA 91901 Alpine » CA 91901
wmicklin@Ileaningrock.net FIREFIGHTERG9TFF@AOL.

(619) 445-6315 - voice (619) 8B4-6437

(619) 445-9126 - fax

Ewiiaapaayp Tribal Office Kumeyaay Cultural Repatriation Committee
Michael Garcia, Vice Chairperson Bernice Paipa, Vice Spokesperson

4054 Willows Road Diegueno/Kumeyaay 1095 Barona Road Diegueno/Kumeyaay
Alpine » CA 91901 Lakeside . CA 92040
michaelg@Ileaningrock.net (619) 478-2113

(619) 445-8315 - voice
(619) 445-9126 - fax

This list is current only as of the date of this document.

Distribution of this list does not relieve any person of the statutory responaibility as defined in Section 7050.5 of the Health and Safety Code,
Section 6097.94 of the Public Resources Code and Section 5087.98 of the Public Resources Caodea.

This list is applicable for contacting local Native Americans with regard to cultural resources for the proposad
SCH#2012041051; CEQA Notice of Preparation (NOP); draft Environmental Impact Repert (DEIR) for the U.S. Army Corps of Enginears,
Encinitas and Solana Beach Shoreline Protection Project;; located in the vicinity of the City of Solana Beach; San Diege County, california.



CITY OF ENCINITAS & CITY OF SOLANA BEACH
SHORELINE PROTECTION PROJECT EIS/EIR
PUBLIC SCOPING MEETING

T SPEAKER/COMMENT CARD
Name: 1;4? 7 /ﬁ > 'C’.J"z
Address: 7/ 7 FA<y ‘L e
Date: Z -2 -4 Do you wish to speak today? ﬂ/ _.45-3)

neral Commen

m//ﬁzz’f/’ M%W

CITY OF SOLANA EEACH, COMMUNITY DEVELOPMENT DEFARTMENT (PLEASE PRINT)
635 5. HIGHWAY 101, SOLANA BEACH, CA 92075 (Additional space on back)
ATTN: MS. LESLEA MEYERHOFF Please return written comments to the City by May 21, 2012

PHONE: (858) 720-2446
EMAIL: LMEYERHOFF@COSB.ORG



From: Sue Steele [mailto:steele.susan@att.net)
Sent: Friday, May 04, 2012 9:30 AM

To: Katherine Weldan

Subject: EIR/EIS comment

Dear Ms. Weldon,

First of all, let me thank you for continuing to work on this project. | know it has been a long time, but hopefully we
are nearing a decision.

Secondly, | support the Proposed Project/Alternative 1. The man made causes for less sand on the beach
required additional man made support to get the beaches healthy again. We already know that a wide sandy
beach is better for all the critters that make the beach their home. AND a sandy beach is a much better
recreational beach. Who wants to stroll a rocky beach, let alone put a towel down and relax? A wide sandy
beach makes body surfing and playing in the waves way mere fun. Safer too; | can sit on the beach to watch my
little anes as they play.

The only alternative that is NOT a good one, is #4 - do nothing. Our beaches deserve better!
Thanks again,

Sue Stesle

1300 Neptune

http://us.mg205.mail.yahoo.com/de/launch 5/7/2012



----- Original Message-=---

From: SChug, David [mailm:ule:vii._.::gh_nu_.f_s-np_;?-.._‘__-_.-.;.u_'u__.]
Sent: Saturday, May 05, 2012 9:25 AM

To: Katherine Weldon

Subject: USACE Project

Hi Kathy-

I have some comments/questions on the NOP. I'm interested to know if the offshore borrow sites have
been identified.

Where should I send my comments?
Also, I would like to be on the Project mailing list.
Haope all is well with you.

Dave Schug

Principal Geologist

URS Corporation

4225 Executive Square, Suite 1600
La Jolla, CA 92037

Telephone 858-812-2784

David.Schugiurs.com

This e-mail and any attachments contain URS Corporation confidential information that may be
proprietary or prlvchn?d. If you receive this message in error or are not the intended recipient, you
should not retain, distribute, disclose or use any of this information and you should destroy the e-mail
and any attachments or copies.

http:/fus.mg205.mail.yahoo.com/de/launch 5/7/2012



@ Surfrider Foundation, San Diego County Chapter

F.O. Box 1511

SURFRIDER Solana Beach, California 92075

FOUNDATION Phone (858) 792-9940 Fax (858) 755-5627

May 15, 2012 Delivered via email

Ms. Leslea Meyerhoff, AICP

Project Manager - City of Solana Beach
635 5. Highway 101

Solana Beach, California 92075

RE: Comments regarding Notice of Preparation: City of Encinitas & City of Solana Beach
Shoreline Protection Project

Dear Ms. Meyerhoff,

The Surfrider Foundation is a non-profit, environmental organization dedicated to the protection and
enjoyment of the world's oceans, waves and beaches for all people, through a powerful activist
network. The Surfrider Foundation has over 50,000 members and 80+ chapters in the United States.
Please accept these comments on behalf of the San Diego Chapter of the Surfrider Foundation.

Surfrider San Diego has the following concerns regarding the proposed City of Encinitas & City of
Solana Beach Shoreline Protection Project: impacts to surfing, impacts to beach access, impacts
from initial and ongoing sand placement and dredging, proper madeling and monitoring of crosshore
and longshore sediment transport including but not limited to its impacts to surfing resources, visual
impacts and cumulative impacts. All of these concerns need to be addressed in the upcoming
Environmental Impact Report/Statement (EIR/EIS). In addition, we are concerned with project
alternative descriptions and the proposed 4 alternatives that will be studied. We feel an adequate
description of a viable Managed Retreat alternative is lacking. We additionally question the ability of
the project EIR lead to objectively evaluate a Managed Retreat Alternative.

Do not discount the Project Alternatives

We have grave concerns based on your characterization at the scoping meeting of the Managed
Retreat Alternative. A Managed Retreat Alternative as you described at the hearing was “Allowing
continued erosion and structures presumably falling down.” When a member of the public asked you
to further clarify with the question posed, “Is that in essence letting my condo fall into the ocean?”,
you responded, "In concept yes.” And then along with your partner Mr. Harvey, both went on to say
these would be alternatives discussed yet not likely to be implemented. That studying it did not mean
Managed Retreat might happen. Of course the doomsday scenario you outlined in a public forum is
not a viable Managed Retreat Alternative and likely one that would be eliminated for various reasons
in an impact assessment. It belies the point that you are well aware of feasible Managed Retreat
Alternatives.

The Surfricer Foundation is a nen-prafil grassreots arganization dedicaled to the proteetion and enjovmeni of oceans, waves and
beaches thraugh a powerful activist network. Founded in 1984 by a handfil of visionary surfers in Malibu, California, the Susfrider
Foundation now maintaing over 50,000 members and 90 chapters worldwide, For an overview of the San Diego Chapter's current
programs and events, log on fo our website at itp: Csandiego surfFider.org’ or comtact us at {gfo@surfvidersd ore.




_pff ), Surfrider Foundation, San Diego County Chapter

P.O. Box 1611

SURFRIDER Solana Beach, California 92075
FOUNDATION Phone (BBB} 792-9940 Fax tﬂ-ﬁﬂ] 755-5627

With respect to an Army Corps Project in Solana Beach in particular, a Managed Retreat Alternative
involves temporary seawalls and nourishment in combination with an acquisition of property. The
funding for property acquisition would come from a combination of Land Lease Fees for use and
encroachment on Public Land with seawalls, Army Corps Shore Protection Funding and other
Funding Mechanisms as outlined in the LUP Policy 4.36. Acquisition of blufftop property meets the
ACOE goals of Shoreline Protection in that the value of threatened structures will be preserved by
buying blufftop property and removing structures at fair market value. Additionally, this alternative will
create future parkland and preserve beaches in a state better suited for recreation access thus
providing economic benefit on that side of the Corps Cost Benefit analysis.

Utilize state of the art physical models

In recent years, most coastal construction projects have relied on the GENEralized model for
Slmulating Shoreline change (GENESIS). Numerous coastal scientists have objected to its use as a
planning tool because it is a deterministic model, and the coastal zone is anything BUT a
deterministic system. Given that this is a 50 year project, it is of utmost concern that project planners
conduct modeling which includes the following parameters: long-shore transport, cross-shore
transport, impacts of tidal flow on long-shore and cross-shore transport, and breaking waves.
Additionally, extreme events need to be discussed, as heavy erosion is often associated with extreme
events. GENESIS model does not include any of the above parameters, and relies heavily on
averaged quantities and ignores storm events,

The ultimate goal of modeling prior to the project is to predict the projects ultimate effect on crosshore
and longshore profiles and associated impacts. Predictive modeling of crossshore and longshore
transport serves the purpose of determining the viability of sand nourishment alternatives in the goal
of shore protection and preserving beach access and recreation.

In order to properly model a beach system, high-resolution bathymetry of the region is needed.
Surfrider would like to see frequent updates of bathymetry data obtained with LIDAR surveys before,
during and after project construction to adequately characterize the distribution of sediment
throughout the system. Additionally, observations of wave height and period and ocean current will
improve the use of models. Given the level of coastal expertise in the San Diego region, utilizing the
latest technology for coastal observation (radar, lidar, moorings etc) should be a major focus for
modeling and project design.

Avoid any impacts to surf spots

We are greatly concerned with possible impacts to the surf resources in the vicinity of the proposed
restoration project. Among the surfbreaks potentially impacted in the project area are Grandview,
Beacons, Stonesteps, Moonlight, D-5t, Boneyards, Swami's, Brown House, Pipes, Trap's Turtles,
Barney's, Suckouts, Cardiff Reef, George's, Seaside, Tabletops, Pillbox, Cherry Hill, Rockpile,
Secrets, and Rivermouth containing some of the most popular breaks in San Diego County

The Surfrider Foundation is a non-profit grassroots organization dedicated (o the protection and enjoyment of oceans, waves and
beaches through a powerful activist network. Founded in 1984 by a handfidd of visionary surfers in Mafibu, Cafifornia, the Surfrider
Fotndation now maintaing aver 50,000 members and 90 chapiers werldwide, For an overview of the San Diego Chapter's current
programs and events, log on to our website at jitip: sandivgo.surfeider arg’ or contact ws at infola surfrideesd arg.




__gff ), Surfrider Foundation, San Diego County Chapter

P.O. Box 1511

SURFRIDER Solana Beach, California 92075

FOUNDATION Phone (858) 792-9940 Fax (858) 755-5627

The area has a long history of surf culture surrounding it, and because of its wide spread popularity it
contributes significantly to the local economy. Any negative impacts to this surfing and tourism
treasure must be avoided. Furthermore, substantial surf spot modeling needs to be conducted in the
technical studies for this project to ensure that negative impacts to surfing resources can be avoided.
There are feasible modeling technologies based on the Boussinesq model, which can and should be
used in the technical reports for this project and impact analysis. FunWave is an example of one of
Boussinesq's models that has been applied to surf spots by Dr, Falk Feddersen at Scripps Institution
of Oceanography. Given the complexity of modeling sediment transport, this type of modeling is not
beyond the scope of an EIR impact analysis. Quasi-static approximations of the individual variable
contributions of all these factors are a feasible way to achieve adequate predictive models.

In addition to modeling, a robust surf spot monitoring program is essential to this project. Currently,
Surfrider Foundation San Diego chapter is conducting a surf spot monitoring program in conjunction
with the SANDAG RBSP |l scheduled for Summer 2012. The Surfrider monitoring program consists of
video observations of surf spots that are within the area of receiver beaches for the RBSP |l project.
Surf quality parameters are logged by trained personnel and video is processed for wave height and
period using algorithms developed by coastal scientists. Video observation provides a relatively
inexpensive method for long term monitoring that should be exploited by this project.

Follow US ACOE guidelines

Previous Shoreline Protection Project studies conducted by the City and ACOE had descriptions of
the alternatives and impact analyses that failed to use methods described in the Corps guidelines on
sand nourishment in the Coastal Engineering Manual (CEM) See

htip:/{publications.usace army.mil/publications/eng-manuals/EM_1110-2-1100_vol/Partlll/Part_1-Chap_3.pdf, page |11-3-28
and page 34 of the PDF. The CEM notation contains descriptions of an intersecting and non-
intersecting profile. No analysis of the post nourishment design equilibrium beach profile with the
proposed nourished grain size was previously conducted due to cross-shore transport. This analysis
s required to determine if the post nourishment morphology is an intersecting or non-intersecting
profile. Nonintersecting profiles, for example, would not create wider beaches and may bury more
reefs or lower offshore water levels such that surf breaking characteristics are adversely altered.
Even worse they will not attain the goal of the proposed alternative to fix the shoreline with nourished
sand.

Further, the morphology of North County beaches that have active wave cut terraces (platforms)
within the shore base is neglected in determining the final cross-shore distribution of sand. Among the
beaches containing wave cut terraces in the project area are Leucadia and Solana Beach. The
analysis must consider that wave cut terraces, not just sandy substrate, constitute the underlying
bathymetry.

Proper Description of the Geologic and Marine conditions in Solana Beach
Wave Cut Platform Descriptions

The Surfrider Faundeation is a non-profit grassrools organization dedicated to the protection and enjoviment of oceans, waves and
beaches through a powerful activist network. Founded in 1984 by a handful of visionary surfers in Malibu, California, the Surfrider
Foundation now maintaing aver 50,000 members and 90 chaplers worldwide. For an overview of the San Diego Chapter's current
programs and events, log on to our website et hp:sandiego surivider org’ or contaet us at infolawurfridersd org.



@ Surfrider Foundation, San Diego County Chapter

P.O. Box 1511
SURFRI R Solana Beach, California 92075
U FOU!EAEDN Phone (858) 792-9940 Fax (858) 755-5627

It is suggested to add language to properly describe the geologic setting consistent with the Solana
Beach MEIR. Suggested language follows:

“A series of wave-cut platforms exist off the coast of Solana Beach. A wave-cut
platform is formed by the process of cliff erosion via sea level rise acting on the cliff. The
beach area is on the modern wave-cut platform. The wave-cut platform has been
forming for centuries during the present trend of sea level rise and sea cliff erosion.”

From Page 3-7 of the MEIR:

“Four erosional terraces are recognized in the site vicinity area. The three younger
terraces are correlated with the late Pleistocene (120,000 years old) Bay Paint
Formation, and the oldest terrace is correlated with the late to early Pleistocene
(1,180,000 to 120,000 years old) Lindavista Formation (Tan and Kennedy, 1996;
Kennedy, 1975). In general, three principal elements are recognized in erosional coastal
terraces: a wave-cut platform, an inner edge (shoreline angle), and a seacliff (Figure
3.1-4). A wave-cut platform has a shallow seaward dip of 0.01 to 0.02 feet per foot
(Ritter and others, 1995, Group Delta, 1998). The modern wave-cut platform formed as
the seacliff retreats stands slightly below water level at the high tide. An inner edge
marks the highest sea level maintained during any glacial/interglacial time. The older
uplifted platforms are overlain by marine and non-marine terrace deposits. The number
and spacing of terraces are determined by the rate of tectonic uplift and the nature of
the coastal processes. The marine terrace deposits in the study area are generally
correlated with the Bay Point Formation”

Additionally, this area would be useful to add information on future projections of sea level rise.

Historical Evidence of Erosion in Solana Beach
Fhutogra?hs showing seacaves and notches in Solana Beach in the 1920’s are shown in

Figure 1." Figure 2 shows notches and ocean front bluff faces devoid of vegetation as compared to
adjacent areas where vegetation is evident. Lack of vegetation indicates active erosion. Also evident
is wave run-up directly to the base of the bluffs and lack of a wide sandy beach.

' In addition, see www.californiaceastling.org for aerial photographs of Solana Beach which demonstrate that numereus seacaves

and notches existed in 1972,

The Surfrider Foundation is a non-profit grassroots organizaiton dedfcated 1o the protection and enjoyment of oceans, waves and
beaches thraugh a powerful activist network. Founded In 1984 by a handful of visionary surfers in Malibu, California, the Surfvider
Foundation now maintaing over 50,000 members and 90 chapters worldwide, For an overview of the San Diego Chapier’s current
programs and events, fog on fa our website at hilp, sandiego surfrider.org’ or coniaet us af infof@ s fiidersd org.




%) Surfrider Foundation, San Diego County Chapter

P.O, Box 1511
Solana Beach, California 92075
SUR FFEUIN?,EDHN Phone (B58) 792-9940 Fax (858) 755-5627

AM DI G0 DOUGHTY CHAVTES

Figure 1 Picture of SeaCaves from Solana Beach Civic and Historical Society website Circa
1924

The Surfrider Foundation is a non-profit grassroots organization dedicated to the protection and enjoyment of oceans, waves and
beaches through a powerful activist network. Founded in 1984 by a handful of visionary surfers in Malibu, California, the Surjrider
Foundation now maintaing over 50,000 members and 90 chapters worldwide, For an overview of the San Diego Chapier's current
programs and events, fog on to our website at hiip.sandlego surfrider org’ or contact us af infolasyrfridersd org,
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Figure 2 Aerial View of Solana Beach in 1920's showing lack of vegetation on bluff face and
undercutting. Lack of vegetation indicates active erosion as compared to bluffs around the
lagoon of same geologic constitution as those fronting the ocean. Also evident is waverunup
directly to the base of the bluffs and lack of a wide sandy beach. Photo from Solana Beach
Civic and Historical Society website.

In addition, certain condominium projects south of Fletcher Cove constructed seawalls in the early
1970's to guard against bluff erosion while the construction of the condominiums themselves
occurred as shown in® Figure 3.

*Kuhn, Gerald G., and Francis P. Shepard Sea Cliffs, Beaches, and Coastal Valleys of San Diego County:
Some Amazing Histories and Some Horrifying Implications. Berkeley: University of California
Press, c1984 1984. http://ark.cdlib.org/ark:/13030/ft0h4nb01z/
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Figure 3 From Kuhn and Shepherd Bluff Erosion duri j construction in 1974

[Eull Size]
Figure 33b
View of the same site as that in 33 a following development of the bluff
top, 1974. Note that the bluff face began eroding during the construction.
Photo: B and A Engineering.

The City's own General Plan (Section 2.3.1) acknowledges large storm events caused erosion
damage in Solana Beach in 1939 and 1940. The erosion characteristics of Solana Beach have been
well known and well-understood and consist of an historical erosion process and not a fixed shoreline

maintained by sandy beaches.

Sand Deficit in the Baseline Conditions are Overstated and Inaccurate

The NOP states,

‘In the last several decades, the shorelines of both cities have experienced accelerated
erosion of the beaches and coastal bluffs. Since the late 1970s and early 1980s, Southern
California has experienced a series of unusual weather events, called El Ninos, when
compared to the rest of this century. These El Nino storms create substantial erosion of the
shoreline. Delivery of sand to the shoreline from rivers has also been significantly reduced

The Surfrider Foundation is a non-profit grassreots organization dedicated to the profection and enjovment of oceans, weaves and
beaches through a powerful activist network. Founded in 1984 by a handful of visionary surfers in Malibu, California, the Surfrider
Fowndation now maintains aver 50,000 members and 90 chapters worldwide, For an overview of the San Diego Chapier's current
programs and events, log on lo our website ai fuip:sondivgosucirider org’ or contact us at infol@surividersd ore.
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regionally due to river damming for water storage projects as well as the construction of
highways, railroads, and streets and the mining of sand. The cumulative effects of these
natural and manmade events has resulted in severe erosion of the once sandy beaches. With
the loss of the wide sandy beaches, storm waves directly attack the bluff creating failures of
the coastal bluff and jeopardizing the public buildings and infrastructure and private structures
located atop the coastal bluffs.”

The NOP fails to properly characterize sand deficits and misleads the public on the contribution of
sand in maintaining the shoreline in a static position. Recent studies have indicated that the sand
input into the Oceanside Littoral Cell has exceeded the natural input when nourishment projects are
considered. Figure 4 shows data from Grandy and Griggs indicating that nourishment projects have
kept the sand volume above the natural condition when considering projects from 1950-2002.

Average Actual Actual

Natural Inputs Inputs

Inputs 1950-1979 1980-2002
Source (m/yr) (m’/yr)  (m’/yr)
Rivers/Streams 220,000 100,000 100,000
Cliff Erosion 103,000 86,000 86,000
Gullying 20,000 20,000 20,000
Beach Nourishment 0 438,000 260,000
Total: 343,000 644,000 466,000

Table 2. Long-term changes to the sediment budget include reduced sediment from
rivers and seacliffs and the addition of sediment from beach nourishment. Beach
nourishment was a larger source of sediment during the 1950s-1970s,

Figure 4 Data from Proceedings of Coastal Zone 07, Portland, Oregon, July 22 to 26, 2007,
“VARIABILITY OF SEDIMENT SUPPLY TO THE OCEANSIDE LITTORAL CELL", Carla Chenault
Grandy, Gary B. Griggs, University of California, Santa Cruz, Earth and Planetary Science
Department and Institute of Marine Sciences. This data shows that natural sand volume to the
Oceanside Littoral Cell has been exceeded by nourishment projects.

The EIS/EIR should include this information as it is the most recent and relevant information on the
subject. The observed beach narrowing is likely caused by the long term sea level rise and natural
condition of erosion and sea cliff retreat. Before the cliff collapses episodically, the beach will narrow
until the cliff retreats. Long term cliff retreat rates are a function of sea level rise and the density of
bluff material among other factors.

Finally, beach nourishment is not the only way to prevent construction of seawalls and other seawalls.
In fact, beach nourishment may prove an inappropriate response to sea level rise and other future

The Surfrider Foundation is a non-profit grassroots ovganization dedicated io the protection and enjoyment of oeeans, waves and
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changes to the shoreline. The purpose of the City's LCP is to eventually remove the seawalls and
return the bluffs to their natural state, allowing the beach to once again reach equilibrium via a
combination of cliff retreat and sand delivery either natural or made to match the natural input.

In addition, once the City owns Bluff Homes, there is no requirement to protect such structure with a
seawall. Removal and retreat is the most cost effective option.

Other Points.....

Cumulative Impacts - Seawalls, SANDAG nourishment project, San Elijo
Lagoon Restoration.

The EIR must consider the cumulative impacts of seawall and notchfills in the project area and
outside the project area on beach access, recreation (including but not limited to surfing), and
shoreline sand supply.

The EIR must consider the cumulative impacts of sand replenishment of the RBSP | and Il and the
San Elijo Lagoon Restoration Project as well as the dredging of Batiquitos Lagoon.

Money Lobbying (Source Lobbying Disclosure Act Database

As previously mentioned, it has come to our attention that Ms. Meyerhoff is a Director of the ASBPA
(American Shore and Beach Association). The ASBPA has taken numerous positions in opposition of
Managed Retreat and is a staunch advocate of sand replenishment as the preferred solution of
shoreline management. ASBPA tends to ignore Managed Retreat as a viable alternative to shoreline
management. Managed Retreat is not generally considered by the ASBPA as a way to protect the
value of the shoreline. Additionally the ASBPA and the City of Solana Beach share the same lobbyist.
This lobbyist, Howard Marlowe, represented the city to obtain funding for the EIR and associated
studies. Mr. Marlowe also represented the ASEPA of which Ms. Meyerhoff serves as a board
member. It is unclear to us if in her capacity on the ASBPA Board, she is giving direction to Marlowe
against Managed Retreat as a viable alternative. The fact that she characterized Managed Retreat as
she did at the scoping meeting in Solana Beach underscores the fact that is not one of the 4 chosen
alternatives to be studied. It is not clear if she would be able to have developed a viable alternative to
pass the initial study point. We would like an immediate accounting provided of how Managed Retreat
was eliminated as one of the 4 alternatives.

Below is some information relating to the ASBPA and Ms. Meyerhoff.
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Marlowe and Co. Employed by City and ASBPA (American Shore and Beach Association)
From June 2002 - 2012 Marlowe and Co. received $562,000 From Solana Beach

From June 2002 - 2012 Marlowe and Co. received $794,000 From ASBPA

Leslea Meyerhoff - City Consultant and City Project Lead

Leslea Meyerhoff also listed as Director of ASBPA (Source
http://www.asbpa.org/about us/about us officers bios.htm

Government Affairs Policy of ASBPA (Source
http://www., a.or: s/ GovtAffAgendaFinal2011.pd

"ASBPA favors Federal and state efforts to manage and monitor the nation’s scarce supply of sand to
maximize benefits to storm damage reduction, environmental protection, and recreation. *

"ASBFA supports increased funding for coastal restoration projects and studies throughout the Nation
at an estimated Federal cost of over $450 million for FY 2012 and an overall Corps of Engineers
budget of at least $6 billion.”

Thank you for your time and consideration.

Sincerely,

Jim Jaffee

Volunteer Advisory Committee

Volunteer Beach Preservation Committee
Surfrider Foundation

San Diego Chapter

The Surfrider Foundation is a non-profit grassroots organization dedicated to the profeciion and enjoyment of oceans, waves and
teaches through a powerful activist network, Founded in 1984 by a handfid of vislonary surfers in Malibu, California, the Surfrider
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programs and events, log on to our website ai fiip.sandicieo. surfrider org’ or comtact us at infoldsurividersd org.




From: randvpavne@cox.net [randypayne@cax.net]
Sent: Thursday, May 17,2012 12:54 PM

To: Leslea Meyerhoff

Subject: The Encinitas Shoreline

Hi Leslea,
[ was nearly swallowed up by a large collapse 01/24/2008. 1 still say leave the cliffs and there natural

beauty alone.
The real errosion oceurs on the upper portions of the bluffs, far above the tideline and provided by wind,

rain, and us. It would cheaper to purchase some of the problematic properties than to "shore up" the less

intrusive shoreline cliffs.
The upper bluffs will continue to collapse within the man-made walls. Evidence can be easily found by

walking north of Moonlight to Grandview.

Thanks, Randy Payne
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Contacf FAX: (916) 574-1885

May 18, 2012-

File Ref: SCH # 201 204105*

Ms. Leslea Meyearhoff
City of Solana Beach

635 S. Highway 107
Solana Beach, CA -92075

Subject: Notice of Preparation (NOP) for a Draft Environmental Impact Report
(DEIR) and Draft Environmental Impact Statement (DEIS) for the City of
Encinitas and City of Solana Beach Shoreline Protection Project

Dear Ms. Meyerhoff:

The California State Lands Commiission (CSLC) staff has reviewed the subject NOP for

_ the DEIR/DEIS for the Shoreline Protection Project (Project), which is being prepared

jointly by the City of Encinitas and the City of Solana Beach (Cities), which are co-lead
agencies under the California Environmental Quality Act (CEQA) (Pub. Resources

Code, § 21000 et seq.). The United States Army Corps of Engineers (USACE) is the

lead agency under the National Environmental Policy Act (NEPA) of 1969, 42 U.S.C. .

4321 as amended. The CSLC is a trustee agency because of its trust responsibility for

projects that could directly or indirectly affect sovereign lands, their accompanying

Public Trust resources or uses, and the public easement in navigable waters.

Additionally, because the Project involves work within sovereign lands, the CSLC will

act as a responsible agency.

.CSLC Jurlsdlcﬂoﬁ and Public Trust Lands

The CELC has jurisdiction and management authority over all ungranted tidelands,
submerged lands, and the beds of navigable lakes and waterways. The CSLC also has
certain residual and review authority for tidelands and submerged lands legislatively
granted in trust to local jurisdictions (Pub. Resources Code, §§ 6301, 63086). All
tidelands and submerged lands, granted or ungranted, as well as navigable lakes and
waterways, are subject to the protections of the Common Law Public Trust.

As general background, the State of California acquired sovereign ownership of all
tidelands and submerged lands and beds of navigable lakes and waterways upon its
admission to the United States in 1850. The State holds these lands for the benefit of
all people of the State for statewide Public Trust purposes, which include but are not
limited to waterborne commerce, navigation, fisheries, water-related recreation, habitat
preservation, and open space. On tidal waterways, the State's sovereign fee ownership
extends landward to the mean high tide line, except for areas of fill or artificial accretion
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or where the boundary has been fixed by agreement or a court. On navigable non-tidal
waterways, including lakes, the State holds fee ownership of the bed of the waterway
landward to the ordinary low water mark and a Public Trust easement landward to the
ordinary high water mark, except where the boundary has been fixed by agreement or a
court, Such boundaries may not be readily apparent from present day site inspections.

Based on CSLC staff's review of in-house records and maps, as well as information
provided in the NOPF, the proposed activities may be located on ungranted sovereign
lands owned and managed by CSLC, Prior to any beach nourishment and/or
placement of structures on sovereign land CSLC staff would require a Mean High Tide
Line survey and a lease. The Cities should contact the Public Land Manager listed at
the end of this letter as soon as is convenient for further information on determining the
extent of the CSLC's jurisdiction and obtaining a lease for the Project.

Project Description

The proposed Project is located aleng the Pacific Ocean in Encinitas and Solana
Beach, San Diego County. Encinitas is approximately 10 miles south of Oceanside
Harbar, and 17 miles north of La Jolla. In the last several decades, the shorelines of
bmh cities have Expenencad accelerated erosion of the beaches and coastal bluffs,

T R e e e S L

The proposed Project area is dwsded into two segments. Segmem 1 is located within
Encinitas and extends from the 700 Block of Neptune Avenue to Swami's Reef and is
approximately 2.0 miles long. Segment 2 encompasses the entirety of Solana Beach
and stretches from Table Tops Reefs in Encinitas to the southern limit of Solana Beach
and is approximately 1.7 miles in length. The proposed Project would include the use of
offshore sand deposits (borrow sites) for placement on the beach in Encinitas (Segment
1) and Solana Beach (Segment 2). The beach-fill design parameters have been
determined by considering various combinations of beach-fill widths, beach nourishment
locations and fill footprints, and different replenishment cycles. Initial placement
volumes currently being considered range from 600,000 cubic yards (cy) to 800,000 cy
for Encinitas and 700,000 cy to 1,700,000 cy for Solana Beach. The life of the proposed
Project would be 50 years during which time periedic re-nourishment with lower
incremental volumes of material would occur to maintain protection of the shorelina.

Environmental Review
The CSLC requests that the following potential impacts be analyzed in DEIR/DEIS:

General Comments :

1, Project Description: A thorough and complete Project Description should be included
in the DEIR/DEIS in order to facilitate meaningful environmental review of potential
impacts, mitigation measures, and altematives. The Project Description should be as
precise as possible in describing the details of all allowable activities (e.g., types of
equipment or methods that may be used, maximum area of impact or volume of
offshore sand removed or disturbed, seasonal work windows, locations of
nourishment locations, staging, etc.), as well as the details of the timing and length of
activities. Thorough descriptions will facilitate CSLC staff's determination of the
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extent and locations of its leasing Jurlsdu:juon make for.a more meaningful.analysis of
the work that nay be performed, and minimize the poferitial for subsequent '

environmental analysis to be raquirad.

2. Regqulatory Setting: As stated above, at least some of the proposed activities appear
to be located on sovereign land under the CSLC's jurisdiction and as such,
implementation of the Project would require a lease from the CSLC. The DEIR/DEIS
should disclose this information in the Regulatory Setting and include a discussion of
the CSLC's responsibilities under the Public Trust Doctrine.

Biclogical Resources

3. Sensitive Species: The DEIR/DEIS should disclose and analyze all potentially
significant effects on sensitive species and habitats in and around the Project area,
including special-status wildlife, fish, and plants, and if appropriate, identify feaslble
mitigation measures to reduce those impacts. The Cities and USACE should
conduct queries of the California Department of Fish and Game's (DFG) California
Natural Diversity Database (CNDDE) and U.S. Fish and Wildlife Service's (USFWS)
Special Status Species Database to identify any special-status plant or wildlife -
species that may oceur in the Project area. The DEIR/DEIS should also include a

~—disoussion-of-consultation-with-the-BFG-and-LUEFWS-including-any-recommended.
mitigation measures and potentially required permits identified by these agencies..

In addition, the CSLC staff believes marine impacts resulting from dredging and
discharging activities may potentially impact marine resources and, therefore, .
recommends the development and implementation of a Marine Mammal and Turtle
Contingency Plan te minimize impacts to marine resources during construction.
CSLC staff recommends that the Cities and USACE analyze impacts to marine
resources during dredging activities within the marine environment, and provide
mitigation for any potentially significant impacts identified.

4. Invasive Species: One of the major stressors in California waterways is introduced
species. Therefore, the DEIR/DEIS should consider the Project's potential to
encourage the establishment or proliferation of aquatic invasive species (AIS) or
other nenindigenous, invasive speciés including aquatic and terrestrial plants. For
example, barges used to transport offshore sand to the beach areas may be brought
in from long stays at distant areas and, therefore, may transport new species to the
Project area via hull biofouling, wherein marine and aquatic organisms attach fo and
accumulate on the hull and other submerged parts of a vessel. If the analysis in the
DEIR/DEIS finds potentially significant AIS impacts, possible mitigation could include
requiring a certain degree of hull-cleaning from contractors. The DFG’s Invasive
Species Program could assist with this analysis as well as with the development of
appropriate mitigation (information at http://www.dfg.ca.gov/invasives/).

5. Construction Noise: The DEIR/DEIS should alsc evaluate noise and vibration
impacts on marine animals and birds from the proposed Project. Mitigation
measures could include species-specific work windows as defined by DFG, USFWS,
and the National Oceanic and Atmospheric Administration's National Marine
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Fisheries Service (NOAA Fisheries). Again, CSLC staff recommends early
consultation with these agencies to minimize the impacts of the Project on sensitive
species.

Climate Change

. Greenhouse Gases: A greenhouse gas (GHG) emissions analysis consistent with
the California Global Warming Solutions Act (AB 32) and required by the State
CEQA Guidelines' should be included in the DEIR/DEIS. This analysis should
identify a threshold for significance for GHG emissions, calculate the level of GHGs
that will be emitted as a result of implementation of the Project, determine the
significance of the impacts of those emissions, and, if impacts are significant, identify
mitigation measures that would reduce them to less than significant.

| Sea Level Rise: The DEIR/DEIS should also consider the effects of sea |level rise on

all resource categories potentially affected by the proposed Project. At its meeting
on December 17, 2009, the CSLC approved the recommendations made in a
previously requested staff report, "A Report on Sea Level Rise Preparedness”

. (Report), which assessed the degree to which the CSLC's grantees and lessees

have considered the eventual effects of sea level rise on facilities located within the

ESLCE's-jurisdiction-(the-Report-can-be-found-on-the-CSL.C-website, www.slc.ca.gov).

One of the Report's recommendations directs CSLC staff to consider the effects of
sea level rise on hydrology, soils, geology, transportation, recreation, and other
resource categaries in all environmental determinations associated with CSLC
leases. Please note that, when considering lease applications, CSLC staff is
directed to (1) request information from applicants concerning the potential effects of
sea level rise on their proposed projects, (2) if applicable, require applicants to
indicate how they plan to address sea level rise and what adaptation strategies are
planned during the projected life of their projects, and (3) where appropriate,
recommend project modifications that would eliminate or reduce potentially adverse
impacts from sea level rise, including adverse impacts on public access.

Cultural Resources

8.

Submerged Resources: The DEIR/DEIS should evaluate potential submerged
cultural resources in the Project area borrow sites. The CSLC maintains a
shipwrecks database, available at http://shipwrecks.slc.ca.gov, that can assist with
this analysis. The database includes known and potential vessels located on the
State's tide and submerged lands; however, the locations of many shipwrecks
remain unknown. Please note that any submerged archaeclogical site or
submerged historic resource that has remained in state waters for more than 50
years is presumed to be significant,

Title to Resources: The DEIR/DEIS should also mention that the title to all

abandoned shipwrecks, archaeological sites, and historic or cultural resources on or

! The State “CEQA Guidelines” are found in Title 14 of the California Code of Regulations, commencing
with section 15000.
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in the tide and submerged lands of California is vested in the State and underthe
jurisdiction of the CSLC. The recovery of objects from any submerged
archaeological site or shipwreck may require a salvage permit under Public
Resources Code section 6308. CSLC staff requests that the Cities/USACE consult
with Senior Staff Counsel Pam Griggs at the contact information noted at the end of
this letter, should any cultural resources be discovered during implementation of the
proposed Project.

Mitigation

10.In order to avoid the improper deferral of mitigation, the DEIR/DEIS should present
mitigation measures either as specific, feasible, enforceable obligations, or as
formulas containing “performance standards which would mitigate the significant
effect of the project and which may be accomplished in more than one specified
way" (State CEQA Guidelines §15126.4, subd. (b)).

Thank you for the opportunity to comment on the NOP for the Project. As a responsible
agency, the CSLC will need to rely on the Final EIR/EIS for the issuance of any new
lease as specified above and, therefore, we request that you consider our comiments
prior to adoption of the EIR/EIS. Please send additional information on the Pro]ect to

the CSLC-as-plans-become-finalized. - IS e

Please send copies of future Project-related documents, including an electronic copy of
the Final EIR/EIS, Mitigation Monitoring and Reporting Program (MMRP), Notice of
Determination (NOD), CEQA Findings and, if applicable, Statement of Overriding
Considerations when they become available, and refer questions concerning
environmental review to Cynthia Herzog, Environmental Scientist, at (916) 574-1310 or

via e-mail at Cynthia.Herzog@slc.ca.gov.

For questions concerning archaeological or historic resources under CSLC jurisdiction,
please contact Senior Staff Counsel Pam Griggs at (916) 574-1854 or via email at

Pamela.Griggs@slc.ca.gov. For questions concerning CSLC leasing jurisdiction,
please contact Grace Kato, with the Land Management Division, at (916) 574-1227, or

via email at Grace.Kato@slc.ca.gov.

Division of Envirohmental Planning

and Management

cc: Office of Planning and Research
Grace Kato, LMD, CSLC
Cynthia Herzog, DEPM, CELC
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MAY 18 2012
Blanning-Comm Dev Dept
Ms. Wende Protzman - v of Solana Beach
City of Solana Beach

635 South Highway 101
Solana Beach, California 92075

NOTICE OF PREFARATION (NOP) OF A DRAFT ENVIRONMENTAL REPORT FOR
THE U.S. ARMY CORPS OF ENGINEERS, ENCIITAS AND SOLANA BEACH
SHORELINE PROTECTION PROJECT (SCH # 2012041051), SAN DIEGO COUNTY

Dear Ms. Protzman:

The Department of Toxic Substances Control (DTSC) has received your submitted
Notice of Preparation of a Draft Environmental Impact Report (EIR) for the above--
mentioned project. The following project description is stated in your document: “The
Proposed Project would involve the restoration of up to 8 miles of shoreline in the Cities
of Encinitas and Solana Beach. The Proposed Project is located along the Pacific Ocean
in the Cities of Encinitas and Solana Beach, San Diego County, California. The -
Proposed Project study area is divided into two segments. Segment 1 is located within
the City of Encinitas and extends from the 700 Block of Neptune Avenue to Swami's
Reef and is approximately 2.0 miles long. Segment 2 encompasses the entirely of the
Solana Beach and stretches from Table Tops Reefs in Encinitas to the southern limit of
Solana Beach and is approximately 1.7 miles in length. All the shoreline in the study area
consists of narrow sand and cobblestone beaches fronting coastal bluffs. A small stretch
of beach west of the San Elfjo Lagoon is backed by Highway 101 and is the only
segment of the beach not backed by coastal bluffs.”

Based on the review of the submitted document DTSC has the following comments:

1) The EIR should evaluate whether conditions within the Project area may pose a
threat to human health or the environment, Following are the databases of some
of the regulatory agencies:

« National Priarities List (NPL): A list maintained by the United States
Environmental Protection Agency (U.S.EPA).
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EnviroStor (formerly CalSites): A Database primarily used by the California
Department of Toxic Substances Control, accessible through DTSC's
website (see balow).

EnviroStor (formerly CalSites): A Database primarily used by the California
Department of Toxic Substances Control, accessible through DTSC's
website (see below).

Resource Conservation and Recovery Information System (RCRIS): A
database of RCRA facilities that is maintained by U.S. EPA.

Comprehensive Environmental Response Compensation and Liability
Information System (CERCLIS): A database of CERCLA sites that is
maintained by U.S.EPA.

Solid Waste Information System (SWIS): A database pravided by the
Califonia Integrated Waste Management Board which consists of both
open as well as closed and inactive solid waste disposal facilities and
transfer stations.

GeoTracker: A List that is maintained by Regional Water Quality Control
Boards.

Local Counties and Cities maintain lists for hazardous substances cleanup
sites and leaking underground storage tanks.

The United States Army Corps of Engineers, 911 Wilshire Boulevard, Los
Angeles, California, 90017, (213) 452-3808, maintains a list of Formerly
Used Defense Sites (FUDS). '

2) The EIR should identify the mechanism to Initiate any required investigation
and/or remediation for any site within the proposed Project area that may be
contaminated, and the government agency to provide appropriate regulatory
oversight. If necessary, DTSC would require an oversight agreement in order to
review such documents.

3) Any environmental investigations, sampling and/or remediation for a site should
be conducted under a Workplan approved and overseen by a regulatory agency
that has jurisdiction to oversee hazardous substance cleanup. The findings of any
investigations, including any Phase | or Il Environmental Site Assessment
Investigations should be summarized in the document. All sampling results in
which hazardous substances were found above regulatory standards should be
clearly summarized in a table. All closure, certification or remediation approval
reports by regulatory agencies should be included in the EIR.
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If you have any questions regarding this letter, please contact Rafig Ahmed, Project
Manager, at rahmed@dtsc.ca.qov, or by phone at (714) 484-5491.

g At

Rafig Ahmed
Project Manager
Brownfields and Environmental Restoration Program

cc:  Governor's Office of Planning and Research
State Clearinghouse
P.O. Box 3044
Sacramento, California 95812-3044

state.clearinghouse@opr.ca.gov.

CEQA Tracking Center
Department of Toxic Substances Confrol
Office of Environmental Planning and Analysis
P.O. Box 806 :
Sacramento, California 95812
Attn: Nancy Ritter

ri gov

CEQA # 3525



From: sdmack]961@aol.com [sdmack196 | @aol.com]
Sent: Monday, May 21, 2012 1:58 PM

To: Leslea Meyerhoff

Subject: NOP--Shoreline Protection Project

May 21, 2012

Ms. Leslea Meyerhotf, AICP

Project Manager-City of Solana Beach
635 S. Highway 101

Solana Beach. CA 92075

Ms. Meyerhoff:

Thank you so much for your May 2, 2012 presentation on the Shoreline Protection Project. Having a
home at 141 Pacific Avenue, I am very interested in moving forward with sand replenishment. | would
like to see Alternative 2 implemented (the Beach Nourishment with Engineered Notch Infills) and at the
very least see Aternative 1 (Proposed Project-sand replenishment). I think if we could get sand
replenishment with artificial reefs to protect the sandy beaches and bluffs, our problems could be solved.
If we could engineer the artificial reefs to provide great waves for surfing, as I hear they have been
doing in Australia, so much the better. We all know that the majority of sand to our beaches was
provided by rivers that have since been affected by various inland development projects and ocean
jetties. This is our chance to replace what naturally would be there. GOT SAND!! Well now we could
have it. Wouldn't any affects of sand replenishment have occurred naturally if having been allowed to
do so? [ don't see how anyone could be against this. This doesn't just benefit the bluff top owners but
also the city, in that, it is the biggest bluff top owner with good reason to protect Fletcher Cove with its
Lifeguard station and Community Center. And immediate areas would benefit such as Seaside, PC H,
restaurant row on PCH, Cardiff Reef, and the stretch of bluff from San Elijo Campground to Swamis. 1
would love to see this project move forward.

Thank you for all your hard work as well as the Mayor and City Council member's efforts to restore the
natural beauty to our beaches.

Scott MacKinnon
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From: Steve Aceti (steveaceti@calcoast.org)

To: kweldon@ci.encinitas.ca.us;

Date: Mon, May 21, 2012 4:30:57 PM

Ce: susan.m.ming@usace.army.mil; Leslea. Meyerhoff@att.net;
Subject: Questions re NOP for Encinitas/Solana Beach Feasibility Study

Hi Kathy,

I want to thank the city, you, Susie and USACE staff, as well as all the consultants for working so hard
on the Encinitas/Solana Beach Shoreline Protection Project Feasibility Study (‘Feasibility Study”). This
is @ much-needed project and it is timed-well to follow SANDAG's Regional Eeach Sand Project II.

Where will sand for the Encinitas Shoreline Protection Project be dredged from (which offshore borrow
site)7?

Will any sand be placed directly onshore in the Swami's State Marine Conservation Area (SMCA)? If
s0, how many cubic yards of sand will be deposited in the SMCA and at which location(s)?

Have any regulatory agencies requested that the city and/or the USACE agree to perform mitigation
before a permit or permits for beach nourishment in the SMCA are issued and, if so, (a) which agencies
are requesting mitigation; (b) what is the nature and extent of the mitigation being requested; and (c)
what is the estimated cost of the mitigation being requested?

Steve

Steven Aceti, JD

Executive Director

California Coastal Coalition (CalCoast)
1133 Second Street, Suite G
Encinitas, CA 92024

(760) 944-3564
(780) 612-3564 cell
(760) 944-7852 fax

steveaceti@calcoast, org
www.calcoast.org

The California Coastal Coalition (CalCoast), is a non-profit advocacy group comprisad of 35 coaslal cities: five countias:
SANDAG, BEACON and SCAG; privale sector partners and NGO's, committed to protecting and restoring California's
coastline through beach sand restoration, increasing the flow of natural sediment, wetlands recovery, improved water quality,
walershed management and the reduction of marine debris and plastic pallution.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

. n .
{‘SM % REGION IX
15 Hawthome Strest

San Francisco, CA 84105

May 8, 2012

Larry Smith

U.S. Army Corps of Engineers
Los Angeles District

P.O. Box 532711

Los Angeles, CA 90053-2325

Subject: Notice of Intent (NO1) to prepare a Draft Environmental Impact Statement for the
Encinitas and Solana Beach Shoreline Protection Project, San Diego County, CA
(CEQ# 20050350).

Dear Mr. Smith:

The U.S. Environmental Protection Agency (EPA) has reviewed the NOI for the Encinitas and
Solana Beach Shoreline Protection Project (Project), San Diego County California. Our review is
provided pursuant to the National Environmental Policy Act (NEPA), the Council on
Environmental Quality’s NEPA Implementing Regulations (40 CFR 1500-1508), and Section
309 of the Clean Air Act. Our comments were also prepared in accordance with the provisions of
the Federal Guidelines promulgated at 40 CFR 230 under Section 404(b)(1) of the Clean Water
Act (CWA).

EPA recognizes the need to protect our sborelines and supports efforts to minimize erosion. We
recommend that the Purpose and Need for this project include preservation of the natural
environmental features in and out of the water.

We also recommend the U.S. Army Corps of Engineers (Corps) include in the DEIS: a general
conformity applicability determination for the project; a monitoring plan to assess nourishment
needs and address monitoring or mitigating plans in the context of environmental impacts from
fill activities such as loss of surf grass and water quality.

EPA encourages the Corps to include in the DEIS the results of a comprehensive biological
survey of the Encinitas and Solana shoreline. Without such a survey, it is difficult to accurately
evaluate the environmental impacts of the proposed action. The DEIS section on environmental
impacts should also include evaluations of: air quality, impacts to waters of the United States
{WUS), biological resources, the source and quality of beach nourishment materials, climate
change and flood potential. Our detailed comments are attached.

1n light of climate change and rising sea level, EPA encourages the Corps to explore the viability
of any long-term plan to place sand on a beach. EPA recognizes the project location is already in



a high flood risk area. Any timeline associated with this project should take into consideration
the Hfespan of the beach.

We appreciate the opportunity to review this NOIL When the DEIS is released for public review,
please send one hard copy and three CD ROMs to the address above (mail code: CED-2). If you
have any questions, please contact me at (415) 972-3800 or munson james@epa.gov.

Sincerely,

unson, Lead Reviewer

nvironmental Review Office
Communities and Ecosystems Division

Ce:
Bryant Chesney, NOAA
Loni Adams, CDFG



EPA’S DETAILED COMMENTS ON THE NOTICE OF INTENT TO PREPARE AN
ENVIRONMENTAL IMPACT STATEMENT FOR THE ENCINITAS AND SOLANA
BEACH SHORELINE PROTECTION PROJECT, SAN DIEGO COUNTY, CA,
(CEQ# 200650350).

Purpose and Need/Alternatives

The underlying need (e.g. shoreline protection,) and purpose for the project (e.g., public safety)
should be clearly identified in the DEIS. The National Environmental Policy Act (NEPA)
requires rigorous exploration and evaluation of all reasonable alternatives that meet the purpose
and need, including those not within the jurisdiction of the lead agency (40 CFR Part 1502.14).
The DEIS alternatives analysis should demonstrate the project’s compliance with the CWA
Section 404(b)(1) Guidelines and selection of the Least Environmentally Damaging Practicable
Alternative (LEDPA). |

Air Quality

General Conformity

The DEIS should include the results of the general conformity applicability analysis to indicate
whether the preferred alternative is above or below this de minimis level. If it exceeds de
minimis level, indicate the method that will be used to demonstrate that the project conforms to
the applicable state implementation plan (SIP) for the area.

Direct and Indirect Emissions

The DEIS should include a complete description of all direct and indirect air emissions from this
project, as well as potential impacts and ways to reduce those impacts. This description should
include both an air quality impact assessment of fill placement, and a staging area plan that
minimizes exposures 10 sensitive receptors and residents. In addition to a onshore air quality
assessment, the DEIS should look at emissions from all activities taking place up to 3 miles from
shore, this should include any dredging equipment, (e.g. dredger, tugboat an barge...).

Construction Mitigation Measures

EPA encourages the Corps to incorporate mitigation strategies to reduce or minimize air
pollutant, paving, and fugitive dust emissions. We recommend that the DEIS include plans for
idling restrictions, proper maintenance of equipment, and the selection of construction equipment
based on low emission factors, the Project should incorporate stringent emission controls for PM
and ozone precursors for construction-related activity.

We recommend the following additional measures be incorporated into the Construction
Emissions Mitigation Plan.



Fugitive Dust Source Controls:

Stabilize open storage piles and disturbed areas by covering and/or applying
water or chemical/organic dust palliative where appropriate. This applies to
both inactive and active sites, during workdays, weekends, holidays, and
windy conditions.

Install wind fencing, and phase grading operations, where appropriate, and
operate water trucks for stabilization of surfaces under windy conditions.
When hauling material and operating non-earthmoving equipment, prevent
spillage, and limit speeds to 15 miles per hour (mph). Limit speed of earth-
moving equipment to 10 mph.

Mobile and Stationary Source Controls:

Reduce use, trips, and unnecessary idling from heavy equipment.

Maintain and tune engines per manufacturer’s specifications to perform at
California Air Resources Board (CARB) and/or EPA ceriification, where
applicable, levels and to perform at verified standards applicable to retrofit
technologies. Employ periodic, unscheduled inspections to limit unnecessary
idling and to ensure that construction equipment is properly maintained,
tuned, and modified consistent with established specifications. CARB has a
number of mobile source anti-idling requirements, See their website at:
http:/fwww.arb.ca.gov/msprog/truck-idling/truck-idling htm

Prohibit any tampering with engines and require continuing adherence to
manufacturer’s recommendations '

If practicable, lease new, clean equipment meeting the most stringent of
applicable Federal or State Standards. In general, only Tier 3 or newer engines
should be employed in the construction phase.

Where Tier 3 engines are unavailable, utilize EPA-registered particulate traps
and other appropriate controls where suitable, to reduce emissions of diesel
particulate matter and other pollutants at the construction site.

Administrative controls:

Identify all commitments to reduce construction emissions and incorporate
these reductions into the air quality analysis to reflect additional air quality
improvements that would result from adopting specific air quality measures.
Identify where implementation of mitigation measures is rejected based on
economic infeasibility.

Prepare an inventory of all equipment prior to construction, and identify the
suitability of add-on emission controls for each piece of equipment before
groundbreaking. (Suitability of control devices is based on: whether there is
reduced normal availability of the construction equipment due to increased
downtime and/or power output, whether there may be significant damage



caused to the construction equipment engine, or whether there may be a
significant risk to nearby workers or the public.)

* Develop construction traffic and parking management plan that minimizes
traffic interference and maintains traffic flow. '

+ Identify sensitive receptors in the project area, such as children, elderly, and
infirm, and specify the means by which you will minimize impacts to these
populations. For example, locate construction equipment and staging zones
away from sensitive receptors and fresh air intakes to buildings and air
conditioners.

Alr Quah’ty Impacts Associated with Transporting Fill Material

The DEIS should include emissions associated with the multiple collection barge/tugboat trips
needed to remove and transport fill to the project site. The DEIS should include estimates of the
number of necessary collection barge trips (if any), the distance traveled, and corresponding air
emissions.

Water Resources

Although a CWA Section 404 permit is not needed for the proposed action, the project must be
in compliance with the CWA Section 404(b)(1) guidelines. Also, the EIS and ROD could serve
as the basis for future permits that will be needed for maintenance of beach nourishment.

Large volumes of sand being placed on receiver beaches could lead to significant and
unavoidable adverse impacts on surface water quality, {isheries, and benthic resources from
increased turbidity, burial or smothering in special aquatic sites. Other short and long-term
threats to water quality include construction-related contaminants such as oil and hydraulic fluid
and increased turbidity that would occur during the future associated maintenance activities for
the proposed project.

Recommendations:

The DEIS should include a comprehensive biological survey of the Encinitas and Solana
Beach shoreline.

The DEIS should address the potential of the project to contribute to elevated turbidity
levels. The Corps should consider marine design modifications regarding factors such as
location and size, to minimize these environmental impacts.

Additional minimization measures for impacts to the aguatic environment should be
discussed in the DEIS. Minimization measures inchude timing and rate of fill placement.
The Corps should commit to placement in fall or winter to better mimic natural shoreline
turbidity processes and reduce impacts during high recreational use times, and to develop
debris management plans to ensure that the sediments from a borrow site or other source
sites do not deposit trash, or other debris that may be harmful to the ocean environment.



When mitigating impacts to marine environments, EPA recommends compensatory
mitigation using like environments, for example near shore impacts should be mitigated
with near shore mitigation).

Sourcel& Quality of Beach Nourishment Materials

The DEIS should consider all sources of sand such as onshore and offshore borrow sites
including any opportunities for further minimizing impacts to the aquatic environment by using
sand from other Corps permitted projects, or using sources from which the dredging might
provide enhancement of environmental, navigational, or recreational conditions should be
discussed in the DEIS.

We encourage the use of appropriate geotechnical and chemical testing of sediments for the
project, including evaluation of offshore borrow site and other opportunistic sediment sources, to
determine suitability for beach nourishment. The DEIS should describe initial sampling schemes
such as depth and distribution of cores relative to the anticipated dredging depth. Additionally, a
table should be included to provide a chemical reference sample along a beach transect at the
proposed receiving site.

Recommendation:

The Corps should evaluate and discuss in the DEIS opportunities to coordinate with other
projects that may produce suitable material for beach nourishment purposes. The ROD
should include a commitment to consideration of opportunistic sources of beach
nourishment material prior to each nourishment cycle. The DEIS should also include
initial sampling of the borrow sources, and receiving site.

Biological Quality Surveys and Monitoring

The DEIS should include a monitoring program for the biological impacts of the Proposed
Project. This monitoring program should have a detailed description and a clear adaptive
management strategy to ensure that the aquatic environment is protecied.

Endangered Species

The DEIS should include a comprehensive biological survey of the entire project area as well as
any borrow sites, including a complete review of species that may be affected by the project. The
results of consultation with the United States Fish and Wildlife Service and National Oceanic
and Atmospheric Administration (NOAA), if appropriate, regarding threatened or endangered
species or critical habitat should be included in the DEIS. Beach nourishment activities should
avoid the nesting seasons for listed species, such as the least tern.

Cumalative Impacts




The DEIS should include a comprehensive list of other projects in the area that are under
construction or planned such as ecosystem restoration opportunities at San Elijo Lagoon, and
related cumulative impacts if appropriate. A feasibility study of periodically replenishing
beaches should be analyzed and incorporated in plans for future growth. An analysis of how
future projects, in conjunction with the proposed Project, may cumulatively impact the health of
the affected resources should be addressed in this section.

Recommendation: ‘

The DEIS should include a comprehensive discussion of all types of reasonably
foreseeable projects that may take place in the area during the construction period, such
as the San Clemente Shoreline Protection Project and San Elijo Lagoon Restoration
Project and predict the cumulative impacts on affected resources.

Climate Change

Current research estimates that climate change could cause sea level rise and change the amount,
timing, and intensity of rain and storm events. The Pacific Institute has created maps estimating
flood risk due to sea level rise in the Encinitas and Solana Beach Shoreline area; to see the map
go to: http://www.pacinst.org/reports/sea_level_rise/hazmaps/Encinitas.pdf

Recommendation:
The DEIS should describe and evaluate projected climate change consequences such as
sea level rise, frequency of high intensity storms, and amplified rain events; and its

impact on this project, including re-nourishment plans.

Executive Order 11988: Floodplain Management

Per Flood Insurance Rate Maps (FIRM), portions of the project footprint may be in a Zone VE
Coastal Flood Zone with velocity hazard and established base flood elevation (BFE). See
FIRM#: 06073C1044F San Diego Co Unincorporated & Incorporated Areas 06/19/1997.
Executive Order 11988 Floodplain Management requires federal agencies to avoid, to the extent
possible, the long and short-term adverse impacts associated with the occupancy and
modification of floodplains.

Recommendation.:

The DEIS should discuss any impacts that the Proposed Project may have on the potential
for flooding.
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1 INTRODUCTION

This coastal engineering appendix summarizes the modeling effort, analysis, and evaluation
that has been performed to assess project impacts associated with alternatives of the Encinitas-
Solana Beach Shoreline, San Diego County, Feasibility Study. Specifically, problems of
shoreline and coastal bluff erosion in the Cities of Encinitas and Solana Beach, and the coastal
flooding potential along a low lying coastal segment at Cardiff, Encinitas are analyzed for
present and expected future scenarios. The following chapters discuss the relevant storm wave
climate, coastal processes, and model simulations designed to statistically predict future
shoreline evolution, episodic bluff failures and random wave overtopping scenarios to the
Highway 101 corridor over a projected design life of 50 years. In addition, estimates of impacts
on lagoon sedimentation, surfing, and sand burial of near shore habitats are discussed.

1.1 Purpose and Scope

The purpose of this report is to describe the bluff (e.g., cliff and seacliff), beach, lagoon, and
nearshore conditions within the coastal region of the Cities of Encinitas and Solana Beach for
both with and without Project scenarios.

1.1.1 Bluff Retreat

The historical oceanographic and climatic environments were characterized over the existing
geologic conditions within the study area to assess the vulnerability of the coastal bluffs to
episodic failure. The episodic failures are evaluated in terms of the distance of retreat of the
upper bluff, herein defined as the bluff retreat, resulting from wave and tidal undercutting at the
bluff base for each reach. The estimated upper bluff retreat for each subject reach and the
wave overtopping potential at the Highway 101, determined within this appendix, is incorporated
into the damage assessment developed within the economic analysis (Appendix E). The
potential costs to public and private property and infrastructure for the future without Project
condition is evaluated along with various alternatives to address identified problems.

1.1.2 Shoreline Evolution

Various beach fill sizes and replenishment rates were modeled with historical coastal geologic
traits and historical wave conditions to estimate future without Project and with Project shoreline
evolution. Differences between the with Project and without Project shoreline estimates result in
project induced net shoreline changes. These net shorelines were used in various subsequent
analyses for the following purposes:

1. Net shorelines were used by the economist to estimate recreation and shore protection
benefits.

2. Net shorelines were used to estimate the necessary replenishment sand volume
associated with various beach nourishment intervals and sea level rise scenarios which,
in turn, were used to estimate construction volumes for cost estimates.

3. Net shorelines were used as input to a profile analysis to estimate changes to the gross
longshore sediment transport (gross transport) rates which were, in turn, used to
conduct a lagoon sedimentation analysis.

4. Net shorelines were used as input to a profile analysis model to estimate sand
thicknesses at discreet offshore distances to estimate changes in profile volume for a
surfing impact analysis.
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5. Net shorelines were used as input to a profile analysis to estimate sand thicknesses at
discreet offshore distances which were, in turn, used by the biologist to perform a habitat
impact analysis.

1.1.3 Lagoon Sedimentation

A lagoon sedimentation analysis was performed to estimate Project induced changes to the
amount and rate of sedimentation and subsequent dredging costs that would be expected with
various beach fill projects. The lagoon sedimentation analysis assumes a proportional
relationship between changes in gross transport and changes in lagoon sedimentation. As
gross transport increases with increasing beach nourishment, lagoon sedimentation is expected
to increase. An increase in lagoon sedimentation is a negative project impact, and the
estimated costs of removing the sedimentation by dredging provide a valuation of this impact.

1.1.4 Surfing Impact

A surfing impact analysis was performed to estimate Project induced changes to surfing
resources within the Project domain. These include positive and negative impacts that could
possibly arise in the form of changes to backwash, wave breaking intensity, reef coverage,
wave peel angles, wave ride distances, and surfability frequencies. The analysis was
quantitative where feasible and qualitative elsewhere, providing sufficient results for reviewers
to make judgments as to the quality and extent of Project induced impacts.

1.1.5 Habitat Impact

A habitat impact analysis was performed to estimate the Project induced impacts and
subsequent mitigation costs for beach nourishments that have significant impacts. This analysis
is briefly described in Chapter 9 of the Integrated Report and Appendix H.

2 PHYSICAL SETTING

2.1 Geographic Setting

The Cities of Encinitas and Solana Beach are located along the central coast of San Diego
County, as shown in Figure 1.5-1 in the Integrated Report. San Elijo Lagoon is the dividing
feature separating Encinitas to the north from Solana Beach to the south.

Encinitas is approximately 10 miles south of Oceanside Harbor and 17 miles north of Point La
Jolla. The City’s shoreline is approximately 6 miles long and is bounded by Batiquitos Lagoon
in the City of Carlsbad to the north and the City of Solana Beach to the south. The major
portion of the shoreline within the City can be characterized as consisting of narrow sand and
cobble beaches backed by seacliffs. The southernmost segment at Cardiff, which is
approximately 4,920 feet long, is a low lying tidal spit that fronts the San Elijo Lagoon.

The City of Solana Beach is approximately 20 miles north of San Diego and is bordered by the
San Elijo Lagoon in the City of Encinitas to the north and the City of Del Mar to the south. The
City’s shoreline, which is approximately 2 miles in length, is comprised almost solely of narrow
sand and cobble beaches fronting coastal bluffs.
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2.2 Reach Discretization

To better characterize the coastal bluff and shoreline morphology as well as oceanographic
conditions, the entire Encinitas/Solana Beach study area was divided into nine reaches as
illustrated in Figure 2.2-1, Figure 2.2-2, Figure 2.2-4, Figure 2.2-5, Figure 2.2-6, Figure 2.2-7,
and Figure 2.2-8. The distinction between reaches is based on differences in seacliff geology,
topography, coastal development and beach conditions. Table 2.2-1 describes the locations
and limits of each reach and is detailed below.

Table 2.2-1 Study Area Reaches

Reach Range Approx. _Length

From To (mi)
1 Encinitas City Limit Beacon’s Beach 1.1
2 Beacon’s Beach 700 Block, Neptune Ave. 0.3
3 700 Block, Neptune Ave. | Stone Steps 0.5
4 Stone Steps Moonlight Beach 0.5
5 Moonlight Beach Swami’s 1.0
6 Swami’s San Elijo Lagoon Entrance 1.1
7 San Elijo Lagoon Table Tops 1.2
8 Table Tops Fletcher Cove 0.8
9 Fletcher Cove Solana Beach City Limit 0.8

2.2.1 Reach 1- Encinitas Northern City Limit fo Beacon’s Beach

The northernmost shoreline segment between Batiquitos Lagoon and Beacon’s Beach (Figure
2.2-1) is approximately 6,200 feet in length and can be characterized as having a narrow to
medium sized beach (50 to 150 feet) backed by high seacliffs (approximately 70 feet in height).
The bluff top is densely developed with residential structures varying from multiple-family
residences to low-density private homes.

The seacliffs along Reach 1 are comparatively stable because the bluff base is resistant to
erosion, a relatively flatter upper bluff slope, vegetation cover, and presence of a continuous
protective cobble berm. After the 1997-1998 EI Nino season, the extent of the existing
protective cobble berm was somewhat diminished. The narrow beach has been somewhat
widened as a result of upcoast sand replenishment generated from the sedimentation of
Batiquitos Lagoon in 1998 and 2000 and sand nourishment placed at Leucadia in 2001 under
SANDAG’s Regional Beach Sand Project (RBSP).

Small notches developed at the base of the bluff in the mid-1990’s and have subsequently been
covered by the presence of sand berm resulting from small beach nourishments prior to 2001
(sand from disposal operations of other projects). A site investigation conducted on February 6,
2002 indicated that approximately 18 percent of the properties located along the bluff top have
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constructed private seawalls for toe protection, many which are made to look “natural” for
aesthetic and permitting reasons.

2.2.2 Reach 2 - Beacon’s Beach to 700 Block, Neptune Avenue

The shoreline segment between Beacon’s Beach and the 700 Block, Neptune Ave (Figure
2.2-2) is approximately 1,700 feet in length and includes two inactive ancient faults, namely the
Beacons and Seawall Faults. The bluff top is densely developed with residential low-density
private homes. This reach can be characterized as having a narrow sandy beach backed by
high, steep sea cliffs that consist of hard siltstone and claystone and extend approximately 80 to
100 feet in height. The low bluff face of the southern section (south of 794 Neptune) represents
an active landslide and is covered by a wide, thick zone of vegetation extending approximately
40 to 60 feet up from the bluff base.

The stability of the upper bluff is highly questionable along this portion of the reach as severe
landslides are evident throughout. Several homes located along the bluff ledge have instituted
emergency upper and lower bluff stabilization measures to protect against the catastrophic loss
of the entire structure and to prevent the further erosion of the bluff base and the associated
landslides that ensue as a result. Examples of upper bluff stabilization include shotcrete tie-
back walls and terracing. In addition, several bluff top seaward facing decks extend beyond the
ledge of recent bluff failures

The beach was narrow after the 1982-1983 EIl Nino season as sand was stripped away and
deposited too far offshore to return. The sand replenishment from both maintenance dredging
at Batiquitos Lagoon and the SANDAG Regional Beach Sand Project at Leucadia has slightly
widened the beach and formed a small protective berm at the bluff base. Within this reach,
more than one half of the properties are armored with a privately constructed seawall at the bluff
base or a reinforced shotcrete wall on the upper bluff.

2.2.3 Reach 3 - 700 Block, Neptune Avenue to Stone Steps

The shoreline segment between the 700 Block, Neptune Ave. and Stone Steps (Figure 2.2-2) is
approximately 2,600 feet in length and can be characterized as possessing a narrow to medium
(approximately 50 to 150 foot wide) beach backed by a high, steep sedimentary sandstone sea
cliff (approximately 100 feet high), similar to that of Reaches 1 and 2. The bluff top is fully
developed with residential homes along the entire length of this reach.

Seacliffs are comprised of the slightly less erosion resistant Torrey Sandstone Formation.
There are several bluff failure areas and wave cut notches, ranging from 2 to 6 feet deep, along
the entire reach at the base of the bluff in areas where seawalls are absent. The upper bluff,
comprised of weakly cemented terrace deposits, is oversteepened along much of this reach with
the exception of intermittent sections where protective seawalls have been constructed along
the bluff base and in areas where heavy vegetation throughout the bluff face is visible.

The beach width is much narrower here as compared to Reaches 1 and 2; and, as a result,
privately constructed seawalls have been instituted to protect the majority of the homes located
along the edge of the bluff top. Along the northern section of the reach, a hybrid co-mixture of
seawalls and upper bluff retention structures exist that are not particularly aesthetically
sensitive. Some of these upper bluff stabilization techniques include shotcrete walls, as well as
a terraced approach coupled with vegetation. Within the southern section (south of 560
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Neptune Ave.), several sections of 15-foot high-engineered seawalls were constructed after
1996 when this sub-area experienced severe bluff toe erosion.

2.2.4 Reach 4 — Stone Steps to Moonlight Beach

The shoreline section between Stone Steps and Moonlight Beach (Figure 2.2-3) is
approximately 2,600 feet in length. Similar to the physical characteristics and urban
development of Reaches 1 through 3, the narrow sandy beach along much of this reach is
backed entirely by the slightly more erodible Torrey Sandstone. The bluff top ranges in height
from approximately 30 feet in the southern portion of the reach, adjacent to Moonlight Beach,
and quickly transitions to approximately 80 to 100 feet. Along most of the reach, except for the
southern portion of the reach immediately adjacent to Moonlight Beach, an approximate 2 to 4-
foot notch exists at the base of the bluff. The prevalent notch development coupled with the
already over-steepened upper bluff zone is prone to future bluff failures, some of which could be
catastrophic. In fact, it was along this coastal segment where a bluff failure resulted in the
unfortunate loss of a human life in 2000.

Within the northern section, two small sections of bluff base are armored with seawalls that
were constructed after 1996. Spotty notch fills are also used to protect the bluff base.
However, some of the notch fills have been compromised as the bluff has since eroded out from
behind them. Within the southern portion adjacent to Moonlight Beach, two patches of non-
engineered revetment, probably constructed after the 1982-1983 EI Nino season, protect the
bluff toe from being eroded away.

The beach conditions are narrow on the northern portion and gradually widen toward Moonlight
Beach. The sandy pocket beach that delineates Moonlight Beach is backed by a floodplain that
gradually transitions into a cliff formation. Recreational facilities such as a lifeguard building and
restrooms are located within the floodplain. The low lying plain and the associated beach width
within Moonlight Beach are highly subject to wave attack particularly in response to large storm
events. During these events, the back beach is subject to flooding and structures are
susceptible to damage, as was the case during the winter of 1982-83. As a mitigation measure,
the City constructs a protective temporary sand berm annually during the winter months to
prevent flooding and potential damage to the City’s facilities.

2.2.5 Reach 5- Moonlight Beach to Swami’s

The shoreline segment extending from Moonlight Beach to Swami’s (Figure 2.2-4) is
approximately 5,400 feet in length and contains a narrow to nonexistent sandy beach with a
very thin sand lens backed by the predominant high, steep sea cliffs representative of the
Encinitas shoreline. The development along the bluff top consists of high-density residential
structures and the Self Realization Fellowship (SRF) property (Swami’'s) is located at the
southern boundary of the reach.

The bluff ranges in height from approximately 30 to 80 feet and is comprised of different low
cliff-forming formations. The northern one-third section is comprised of Torrey Sandstone, while
the remaining section is comprised of the Del Mar formation, which is slightly more resistant to
wave abrasion. The upper most sedimentary formations are comprised of moderately
consolidated, weakly cemented marine and non-marine terrace deposits. This formation has a
sloped face as it typically becomes highly unstable at angles steeper than 60 degrees. In
addition, groundwater percolates through the porous upper weakly cemented sandstone and
then flows along the contact between the more resistant Del Mar Formation. Evidence of
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groundwater seepage is prevalent along the lower vertical sea cliff from approximately E Street
south.

Historically, the beach within this reach is narrow and low in elevation. Even after the SANDAG
Beach Sand Project was completed in 2001, the beach was still narrow. Only several small
patches of cobble berm exist in certain sections of the reach. As a result, wave and tidally
induced notching exists at the base of the bluff as the toe is frequently exposed to seawater. In
certain specific locations these notches are rather large, extending as deep as 8 feet or more
and ranging in height from approximately 10 to 15 feet. Essentially, these large notches form
seacaves that are often large enough to crawl, and sometimes walk, into. Due to the
deteriorated nature of the bluff face along this reach, numerous bluff top failures have occurred
in the last few years.

No recent bluff toe protective devices have been constructed within this reach; however, a long
revetment structure section is present at the Self Realization Fellowship (SRF) property
providing additional bluff slope protection. The bluff at the SRF has had a long history of slope
stability issues, as the area is highly susceptible to landslides. In fact, following the severe
winter of 1941, the existing SRF temple, which had been built 30 feet from the edge of the cliff,
collapsed onto the beach below as a result of a massive landslide (Kuhn and Shepard, 1984).

2.2.6 Reach 6 - Swami’s to San Eljjo Lagoon Entrance

The shoreline segment between Swami’s and San Elijo Lagoon (Figure 2.2-5) is approximately
7,400 feet in length and can be characterized by its narrow beach, varying presence of cobble,
decreasing lower bluff topography, and relatively low development density. Although a small
number of private homes occupy the northern end, most of the reach segment contains the
Highway 101 right-of-way and the San Elijo State Beach, which includes recreational campsites
and associated infrastructure.

The narrow beach is backed by cliffs ranging in height from approximately 60 to 80 feet in the
northern portion of the reach dropping down to the contemporary beach level associated with
the northerly edge of Escondido Creek (San Elijo Lagoon). The sea cliffs within this reach are in
varying states of stability. The lower portion of the cliffs are comprised of the Del Mar Formation
and groundwater seeps and springs are common, particularly in the northern and middle section
of the cliffs near Sea Cliff County Park (Swami’s), and appear to be contributing to the slope
instability. In fact, a 300-foot length of Highway 101 failed along this section in 1958 and was
subsequently stabilized with improved drainage. In addition, a robust rock revetment was
installed to protect the highway from future storm and tidal impacts in 1961. The southern
portion of the reach is backed by the San Elijo State Beach Campground and contains non-
engineered riprap that protects five beach access points.

2.2.7 Reach 7 - San Eljjo Lagoon to Table Tops

The low lying shoreline segment extending from San Elijo Lagoon to Table Tops (Figure 2.2-6)
is approximately 5,900 feet in length and essentially forms a sand barrier between the Pacific
Ocean and the San Elijo Lagoon. Development within this reach consists of three popular
restaurants at the northern end of the reach with vehicular parking and highway right-of-way
sections comprising the majority of improvements over the remaining portions of the reach.

This reach possesses a narrow sandy and cobble spit beach backed by Highway 101, which is
protected by a non-engineered rock and concrete rubble revetment. The combination of natural
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and artificial shoreline protection along this reach results in the reduced exposure to storm-
induced wave damage and flooding. However, the close proximity of the restaurants, located in
the northern section of the reach, to the water’s edge has rendered, and will continue to render,
them susceptible to periodic episodes of incidental inundation and structural damage.
Moreover, severe storms also cause flooding along Highway 101. For the most part, this is
limited to only partial lane closures for limited time periods; however, the most severe storm
occurrences result in rare instances of complete road closure for several days due to both
coastal flooding and the time required to remove debris from the roadway.

2.2.8 Reach 8 —-Table Tops to Fletcher Cove

The shoreline segment between Table Tops and Fletcher Cove (Figure 2.2-7) is approximately
3,500 feet in length and represents the northern reach located in the City of Solana Beach. The
bluff top is fully developed throughout the reach with large multi-story private residences. The
cliffs are approximately 80 feet high and are comprised of Torrey Sandstone over the lower 10
to 15 feet of the cliff face with the remaining 60 feet comprised of weakly cemented terrace
deposits.

The shoreline may be presently characterized as consisting of a narrow to non-existent sandy
beach backed by high, wave cut cliffs. In addition, small pockets of cobble exist in the back
beach area at various locations. Fletcher Cove is located at the southern boundary of this reach
and represents a small pocket beach with good public access. Prior to the 1997-1998 El Nino
season, the moderate beach condition provided a buffer in preventing the bluff face from being
directly exposed to storm wave attack and, as a result, only limited bluff erosion was reported.
During the 1997-1998 winter months, sand was stripped away and the bluff face became
directly exposed to wave abrasion. Severe toe erosion subsequently developed and bluff
failures have been continuously reported since. Presently, notches, on the order of 4 to 8 feet,
and large seacaves exist throughout the lower bluff region.

Several bluff top residences have instituted lower bluff stabilization measures to protect against
the impingement of waves and tides. These stabilization measures include concrete seawalls,
some of which have employed the use of textured artistic surfaces to appear more natural,
ranging in height approximately 15 feet to 35 feet, as well as concrete notch infills designed to
fill in the voids created by the abrasive forces of waves and tides. However, at several notch
infill locations, erosion has since taken place in the lee of the infill resulting in flanking and
continued erosion around the end of the infill. The existing notching at the base of the bluff,
when combined with the already over steepened upper bluff, is indicative of future and
potentially catastrophic block failures.

2.2.9 Reach 9 - Fletcher Cove to Solana Beach Southern City Boundary

The shoreline segment between Fletcher Cove and the Solana Beach Southern City Boundary
(Figure 2.2-8) is approximately 4,000 feet in length. The bluff top, ranging in height from
approximately 60 to 80 feet, is fully developed with private residential houses, as well as
multiple family town homes and condominiums. The seacliffs are comprised of an erosive
Torrey Sandstone lower bluff and a weakly consolidated sandstone layer throughout the
remaining upper portions of the bluff, which are prone to both sliding and block failure.

The shoreline within this reach can presently be characterized as consisting of a narrow to non-
existent sandy beach backed by high, steep sea cliffs. Various small pockets of natural cobble
berm exist in the southern half of the reach that provides limited protection to the bluff face.
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Similar to those of Reach 8, the bluffs within this reach are also susceptible to the repeated
exposure of waves and tides after the 1997-1998 EI Nino season during which time the beach
was depleted. The developed notches range in depth from approximately 2 to 8 feet and
fractures that extend through the upper bluff are evident above, and adjacent to, the deeper
notches. Evidence of several major bluff failures exists within the reach and a recent large
block failure in the center of the reach had occurred just prior to a field investigation conducted
on February 6, 2002. Sea caves, several of which extend as deep as 20 to 30 feet, are present
in several areas near the southern portion.

Several properties have instituted stabilization measures in the form of seawalls, rock
revetments, and notch infills to protect the base of the bluff from eroding. However, the cliff face
in the lee of older constructed notch infills and plugs has since eroded leaving the notch infill
intact in its original position while the bluff face continues to erode from behind it. In places this
has been measured to be as much as 3 to 4 feet. This is indicative of the fairly aggressive
erosive nature of the base of the bluff in this shoreline segment.

It is apparent that without corrective action, this reach will continue to have episodic sea cliff and
upper bluff failures. The narrow winter and spring beach provides no buffer zone between wave
and tidal impacts and the base of the bluff, and as a result, the bluff face bears the full brunt of
this energy. In fact, the bluff toe is exposed even during mid-tide levels, which is exacerbated
further during storm events. This repeated exposure has resulted in the continued erosion of
the bluff face and the associated recession of the upper bluff. It is expected that without
corrective action, the magnitude of the upper bluff recession will most likely accelerate in this
reach until the upper bluffs have fully equilibrated with the ongoing erosion occurring at the base
of the bluff.
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Figure 2.2-1 Reach 1 - Encinitas Northern City Limit to Beacon's Beach
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Figure 2.2-2 Reach 2 & 3 - Beacon's Beach to Stone Steps
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Figure 2.2-3 Reach 4 - Stone Steps to Moonlight Beach
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Figure 2.2-4 Reach 5 - Moonlight Beach to Swami’s
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Figure 2.2-5 Reach 6 - Swami’s to San Elijo Lagoon
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Figure 2.2-6 Reach 7 - San Elijo Lagoon to Table Tops
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Figure 2.2-7 Reach 8 - Table Tops to Fletcher Cove
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Figure 2.2-8 Fletcher Cove to Solana Beach Southern City Limit
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2.3 Beach Morphology

Evidence from historical ground and aerial photographs (USACE- SPL, 1996) indicates that the
beach conditions can be divided into pre-1980 and post-1980 periods. Prior to 1980, the
shoreline experienced cyclic advance and retreat. The beaches received more fluvial delivery
and were occasionally replenished in the 1950’s, 1960’s and 1970’s as placed sands from a
series of beach nourishments conducted at Oceanside and Carlsbad were gradually transported
downcoast to the Encinitas and Solana Beach region. Conversely, the beaches were depleted
during rough weather years in which the beach sands were carried offshore into deeper depths
and/or transported out of this littoral subcell. Historically, the moderate beaches provided a
buffer zone against waves directly impinging upon the bluff face. As a result, little bluff toe
erosion occurred prior to the 1980’s.

From the late 1970’s to present, southern California has experienced a series of severe weather
patterns when compared to the rest of this century. Monthly precipitation totals from 1953 to
2002 recorded at the Oceanside Marina also show more frequent occurrence of extreme
monthly precipitation for a single winter month since 1978. Fluvial delivery has also been
significantly reduced due to river damming and mining activities as well as inland urbanization.
The two rivers that contribute littoral drift to the south of Oceanside Harbor are the San Luis Rey
and San Dieguito. The Coast of California Storm and Tidal Wave Study (USACE, 1991) report
reviewed prior studies that estimated the annual yield of sands and gravels, pre and post dam
construction, to drop from 86,000 to 28,000 cubic meters/year (112,000 to 33,000 cubic
yards/year) for the San Luis Rey; and from 53,000 to 5,000 cm/yr (69,000 to 6,000 cubic
yards/year) for San Dieguito River. The cumulative effects of these impacts have resulted in
sand loss on the beaches. As a result of the severe winter storms in the 1982-1983 El Nino
year and the extreme storm of 1988, most of the sand on the Encinitas beaches was lost even
prior to the 1997-1998 EI Nino season. Along the Solana Beach shoreline, the chronically
depleted beach condition was worsened after the 1997-1998 season. It is apparent that beach
sands were stripped away and lost from the littoral system during the stormy winter season of
1997-1998.

Presently, the depleted beaches within the Encinitas and Solana Beach shoreline have been
widened as a result of recent sand replenishment activities. Sands dredged from Batiquitos
Lagoon were placed at Batiquitos Beach in 1998 and 2000 to establish a feeder beach that can
provide sand to the downcoast shoreline. The SANDAG’s Regional Beach Sand Project
conducted in 2001 also placed approximately 600,000 cubic yards at Batiquitos Beach,
Leucadia, Moonlight Beach, Cardiff and Fletcher Cove (Noble Consultants, 2001). Recent
beach profile surveys indicate that the placed sediment has dispersed alongshore both upcoast
and downcoast of the beach-fill sites. The aforementioned activities have not only enhanced
the recreational activities along the subject shoreline but have also provided the much-needed
buffer to prevent the seacliff face from being directly exposed to storm wave attack.

It is anticipated that the Encinitas and Solana Beach beaches, without being regularly
nourished, will be depleted again in the future. The depleted beaches will once again provide
little protection to the bluff toe. Waves will constantly attack the bluff toe even during low tide
periods. Accelerated bluff toe erosion will likely occur in the absence of protective beach sands
throughout the Encinitas and Solana Beach shoreline. In Cardiff, without a moderate beach
fronting the restaurant buildings and Highway 101, the dwellings and highway will remain
vulnerable to coastal flooding and storm damage.
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24 Site Geology

2.4.1 Onshore Geology

Geologic units in the Encinitas and Solana Beach coastal bluffs include dune sands and marine
terrace deposits that form the sloping, upper coastal bluffs above the sea cliffs and three older
Eocene “bedrock” geologic units. The sequence of formational material from north to south of
the Encinitas segment is the Santiago, Torrey Sandstone and Delmar Formations. Within the
Solana Beach area, the geological units exposed are the Delmar formation on the northern
segment and the Torrey Sandstone on the southern portion.

The bluff-forming units overlie a wave-cut abrasion platform formed on the Eocene bedrock
approximately 125,000 years ago when sea level was 20 feet higher (Lajoie and others, 1992).
The sloping, upper portion of the Encinitas and Solana Beach bluffs is comprised predominantly
of late Pleistocene, moderately-consolidated, silty-fine sands. Sand dune deposits locally cap
the coastal terrace.

2.4.2 Offshore Geology

Offshore from the bluffs, a shore platform extends 500 to 900 feet seaward at a slope of 1V:
46H to a depth of 12 feet, followed by a steeper slope of 1V: 33H to depths of over 60 feet. This
surface is an active wave-cut abrasion platform subject to erosion in the present wave
environment. The platform is underlain by the same Eocene-age claystone, shale, and
sandstone bedrock formations exposed in the sea cliffs. Gentle folding of the bedrock has
imparted a northwestward inclination of a few degrees. As a result, the outcrops of individual
bedrock formations in the shore platform are located southerly of their position in the coastal
bluffs. Where the less erosion-resistant Torrey Sandstone underlies the platform, deeper water
extends closer to the bluffs.

2.4.3 Seismicity

The geologic structure of the Encinitas and Solana Beach region is the result of faulting and
folding in the current tectonic regime, which began approximately five million years ago when
the Gulf of California began to open in association with renewed movement on the San Andreas
fault system (Fisher and Mills, 1991). The tectonic forces are also evident in the localized
folding and faulting of the Eocene-age sediments. Some of the faults locally control the contact
between formations.

The study area is located in a moderately-active seismic region of southern California that is
subject to significant hazards from moderate to large earthquakes. Ground shaking resulting
from an earthquake can impact the Encinitas and Solana Beach study area. The estimated
peak site acceleration for the maximum probable earthquake is approximately 45 percent of the
gravitational acceleration (0.45g) from a magnitude 6.9 earthquake on the Rose Canyon fault
zone, occurring at a distance of 2.5 miles.

2.4.4 Sources of Material

With the exception of the Delmar Formation, all of the other materials exposed in the coastal
bluffs are comprised predominantly of slightly- to moderately-cemented, medium- to coarse-
grained sand which contributes littoral material to the beach. The marine-terrace deposits,
which form the upper sloping portion of the coastal bluff, represents the largest source of sand-
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sized sediments. The medium-grain size ranges from 0.2 to 0.5 millimeters, and the fine
fraction ranges from 5% to approximately 30% (USACE-SPL, 1996).

The sandy fraction of the Eocene-age Formations have a similar range in the medium-grain
size, with the Torrey Sandstone being the coarsest, and the sandy fraction of the Santiago
being the finest. The Torrey Sandstone has a well-indurated, white-gray to light yellow-brown
color, with the percent fines ranging from less than 5%, to upwards of 20%. The Santiago
Formation, a well-indurated, light yellow-brown sandstone, is somewhat darker than the Torrey
Sandstone with fines ranging from about 20% to 35%.

A number of available offshore sand sources were explored during the SANDAG sand project
study (SANDAG, 2000). Specifically, the closest borrow sources to the Encinitas and Solana
Beach region are located offshore of Batiquitos Lagoon (SO-7) at depths from -50 to —100 feet,
MLLW and offshore of San Elijo Lagoon (SO-6) at depths from -60 to —100 feet, offshore of Del
Mar (SO-5). Results of grain-size analyses show that the average medium grain sizes of the
potential sand sources within the Batiquitos Lagoon and San Elijjo Lagoon sites are
approximately 0.62 and 0.34 mm, respectively. Although total volumes of 972,249, and
102,400 cy of sand were dredged from these two borrow sites to replenish the beach areas
located within the Cities of Oceanside, Carlsbad, and Encinitas, significant volumes of coarse
sand at these two borrow sites are still potentially available for beach nourishment. It is noted
that additional exploration was recently conducted under the RBSP Il project that was funded by
SANDAG to identify more offshore sand sources. The results of these studies are summarized
in Appendix C and in Table 12.1-1.

2.4.5 Bathymetry

In general, the offshore bathymetric contours within the Encinitas and Solana Beach coastal
region are gently curving and fairly uniform. In addition, the nearshore contours are relatively
straight and parallel. On average, the shoreline can be characterized by an approximate beach
face slope of 45:1 (horizontal feet to vertical feet) extending from the base of the coastal bluffs
to about -10.0 feet below the mean lower low water, MLLW, vertical datum. The nearshore
slope extending seaward to approximately the -40-foot elevation contour is about 70:1. It
should be noted that the beach face and nearshore slopes at Leucadia in the City of Encinitas
are on average somewhat steeper than those to the south. The bathymetry seaward of the
subject coastlines is presented in Figure 2.4-1.
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Figure 2.4-1 Bathymetry

Encinitas-Solana Beach Shoreline Study B-20 Final Report



Appendix B — Coastal Engineering

3 OCEANOGRAPHIC CHARACTERISTICS
3.1 Climate
3.1.1 General Climatic Conditions

The study area has a semi-arid Mediterranean type climate that is maintained through relatively
mild sea breezes over the cool waters of the California Current. Winters are usually mild with
rainfall totals around the coast averaging approximately 10 to 20 inches per year. The rainfall
increases in the inland areas ranging from approximately 20 inches per year to as much as 60
inches per year in the coastal mountains. Table 3.1-1 presents the climate summary at an
adjacent meteorological station (Station Number 046377 at Oceanside Marina).

Table 3.1-1 Monthly Climatic Summary at Oceanside Marina

Average Maximum - Average Total
Month Temperature Average Minimum Precipitation
Y T o P
o emperature F .
F inches

January 63.9 44.5 2.18
February 64.0 47.6 1.98
March 64.0 47.4 1.83
April 65.4 50.3 0.96
May 66.8 54.7 0.22
June 68.7 58.2 0.09
July 72.5 62.1 0.03
August 74.5 63.3 0.08
September 741 60.9 0.28
October 71.8 55.7 0.30
November 68.3 48.8 1.10
December 65.1 446 1.24

Typically, the wind climate in the offshore area within 50 to 100 miles of the study area is
characterized by northwesterly winds averaging between 10 to 30 miles per hour. The
predominant winds within the coastal region during October through February are from the east-
northeasterly direction, while the winds during March through September are from the west-
northwesterly direction. Average wind speeds during the summer and winter months along the
coast range approximately between 5 and 7 miles per hour, respectively. Exceptions in these
wind velocities occur during occasional winter storms in which wind strength and direction may
vary and during Santa Ana conditions when winds are usually strong from the northeast.

3.1.2 Southern Oscillation El Nino (SOEN) Events

Southern Oscillation ElI Nino (SOEN) events are global-scale climatic variations with a frequency
of approximately two to seven years. They represent an oscillatory exchange of atmospheric
mass as manifest by a decrease in sea surface pressure in the eastern tropical Pacific Ocean, a
decrease in the easterly trade winds, and an increase in sea level on the west coast of North
and South America (USACE-SPL, 1986). The interaction between the atmospheric and oceanic
environment during these events drive climatic changes that can result in significant
modifications of wave climate along the world’s coasts.

The severe winters of 1982-1983 and 1997-1998, which produced some of the most severe
storms to ever impact the study area, were the result of intense El Nifio events. The
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atmospheric disturbance associated with these two events caused abnormally warm water
temperatures, a reversal of the westerly trade winds, and increased monthly mean sea levels
(MSL) by as much as 0.42 feet in 1982-1983 season and 0.52 feet in 1997-1998 season at La
Jolla, San Diego (Flick, 1998).

3.2 Coastal Processes

Water levels within the surf zone consist of four primary factors: 1) astronomical tides, 2) storm
surge and wave set-up, 3) climatic variation related to El Nifio, and 4) long-term changes in sea
level. Each of these factors is briefly described in the following sections.

3.2.1 Datums and Tides

In accordance with ER 1110-2-8160, hurricane and shore protection projects shall be directly
referenced to the National Water Level Observation Network (NWLON) maintained by the U.S.
Department of Commerce, National Oceanic and Atmospheric Administration (NOAA). The
NWLON gage used in the present study is the NOAA primary tidal station at La Jolla, CA
(Station ID 9410230) located approximately 9 miles from the project area.

National Geodetic Survey (NGS) 1% order benchmarks OC 139 (PID DX1163), OC 145 (PID
DX1173) and LJ 109 (PID DC1242) were used as the Primary Project Control Points for
referencing to the National Spatial Reference System (NAVD88). The difference between
Mean Lower Low Water and NAVD88 is 0.19 ft. All elevations in this study are referenced to
Mean Lower Low Water datum.

Tides in the project area and along the southern California coastline are unequal mixed semi-
diurnal. Typically, a lunar day (about 24 hours) consists of two high and two low tides, each of
different magnitudes. A lower low tide normally follows the higher high tide by approximately
seven to eight hours with approximately 17 hours to return to the next higher high tide (through
higher low and lower high water levels). Annual tidal peaks typically occur during the summer
and winter seasons following a solstice.

Tidal data is not available for the immediate Encinitas-Solana Beach project area. However,
tides along the open coast of California have a spatial scale on the order of a hundred miles,
therefore the prevailing tidal characteristics at La Jolla, CA are considered representative of the
tidal elevations within the study area. The current tidal epoch of approximately 19 years is
inclusive of the time period from 1983 to 2001. The tidal characteristics and NAVD88 are
shown in Table 3.2-1 and Figure 3.2-1.
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Table 3.2-1 Tidal Characteristics at Scripps Pier in La Jolla, California

. Elevation relative to Elevation relative to
NOMA Station 9410230 MLLW in feet NAVDSS in feet
’ Epoch: 1983-2001 Epoch: 1983-2001
Highest observed water level (Jan 11, 2005) 7.66 7.47
Mean Higher High Water (MHHW) 5.33 5.14
Mean High Water (MHW) 4.60 4.41
Mean Tide Level (MTL) 2.75 2.56
Mean Sea Level (MSL) 2.73 2.54
Mean Low Water (MLW) 0.90 0.71
North American Vertical Datum -1988 (NAVD) 0.19 0.00
Mean Lower Low Water (MLLW) 0.00 -0.19
Lowest observed water level (Dec.17, 1933) -2.87 -3.06

Source: http://tidesandcurrents.noaa.gov

Tidal Datums and Extreme Water Levels, Gauge: 9410230, La Jolla, CA
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Figure 3.2-1 Tidal Datums and Extreme Water Levels

3.2.2 Storm Surge and Wave Setup

Storm surge results from storms that induce fluctuations in the wind speed and atmospheric
pressure. Storm surge is usually fairly small on the west coast of the United States when
compared to storm surge on the east and gulf coasts of the United States. The decreased
impact of storm surge on the west coast is due primarily to the relatively narrow continental
shelf. It was estimated that the average increase in the water level resulting from storm surge
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effects ranges from approximately 0.3 to 0.5 feet within the San Diego coastal zone (USACE-
SPL, 1991).  The average positive tide residual, defined as the difference between the
measured and predicted tide, usually occurs on a temporal scale of approximately six days;
however, storm surges of significant magnitudes rarely continue for longer than two days.

Wave setup is the super-elevation of water levels that occur primarily in the surf zone where
waves break as they approach a beach and reach their limiting wave steepness. The
magnitude of the wave setup depends on the height of breaking waves occurring in the surf
zone. The elevated water levels allow waves of increased magnitude to impinge onto the bluff
face during a storm event.

3.2.3 Sealevel Rise

Long-term changes in the elevation of sea level relative to the land can be engendered by two
independent factors: (1) global changes in sea level, which might result from influences such as
global warming, and (2) local changes in the elevation of the land, which might result from
subsidence or uplift. The ocean level has never remained constant over geologic time, but has
risen and fallen relative to the land surface. A trendline analysis of yearly Mean Sea Level
(MSL) data recorded at La Jolla in San Diego County 1924 to 2006 indicates that the MSL
upward trend is approximately 0.0068 feet per year, as shown in Figure 3.2-2.

According to the Intergovernmental Panel on Climate Change (IPCC), global average sea levels
have risen approximately 0.3 feet to 0.8 feet over the last century and are predicted to continue
to rise between 0.6 ft and 2.0 ft over the next century (IPCC, 2007). In a 2009 study performed
by the Pacific Institute on behalf of the California State Coastal Conservancy (SCC) scientific
data gathered from 1980 to 1999 suggests that global sea level rise has outpaced the IPCC
predictions (Rahmstorf, 2007). To the contrary, an analysis of U.S. Tide Gauge records
spanning from 1930 to 2010 found the rate of sea level rise for this period to be decelerating
(Houston and Dean, 2011). Potential effects from an acceleration of sea level rise on coastal
environments, such as erosion, net loss of shorefront, increased wetland inundation, and storm
surge have the potential to displace coastal populations, threaten infrastructure, intensify
coastal flooding, and ultimately lead to loss of recreation areas, public access to beaches, and
private property.

Given the potential for substantial effects that sea level rise could have on coastal
environments, both federal and state agencies have prepared guidance for incorporating sea
level rise into the planning and design of projects and these guidance have been incorporated
into the current analyses.

The Engineer Circular 1165-2-212 on sea level rise (USACE, 2011) provides Corps guidance
for incorporating the potential direct and indirect physical effects of projected future sea level
change in the engineering, planning, design, and management of Corps projects. The guidance
states that potential sea level rise must be considered in every Corps coastal activity as far
inland as the extent of estimated tidal influence. This guidance recommends a multiple scenario
approach to address uncertainty and help develop better risk-informed alternatives. Planning
studies and engineering designs should consider alternatives that are developed and assessed
for the entire range of possible future rates of sea level rise. The alternatives should be
evaluated using “low”, “intermediate”, and “high” rates of future sea level rise for both “with” and
“without” Project conditions. The local historical rate of sea level rise should be used as the low
rate. The intermediate rate of local mean sea level rise should be estimated using the modified
Curve | from the National Research Council (1987). The high rate of local sea level rise should

Encinitas-Solana Beach Shoreline Study B-24 Final Report



Appendix B — Coastal Engineering

be estimated using the modified Curve lll from the National Research Council report. This high
rate exceeds the upper bounds of the 2007 IPCC estimates 2007, thus allowing for the potential
rapid loss of ice from Antarctica and Greenland. The sensitivity of alternative plans and designs
to the rates of future local mean sea level rise should be determined. Design or operations and
maintenance measures should be identified to minimize adverse consequences while
maximizing beneficial effects. For each alternative sensitive to sea level rise, potential timing
and cost consequences are evaluated.

These Corps recommended curves as are shown in Figure 3.2-3 exhibiting the high (Curve 1),
intermediate (Curve |), and low (local historical trend) estimates. The estimates were adjusted
to a year 2000 baseline for direct comparison with other sea level rise projections. The high and
intermediate curves are based on the following formula.

SLR(t) = Eioca t + bt?

Where SLR(t) is the amount of sea level rise in meters from the 1986 baseline,
Eica is the historic trend at a local gage station per year,
b =0.0001005 meters/year2 is a constant for Curve llI,
b = 0.0000236 meters/year? is a constant for Curve |, and
t is the year difference between 1986 and the subject year

(note that this study was performed with constant values provided in EC 1110-2-
211 (2009) which has since been revised, however, the results are not
appreciably different).

The low sea level rise is represented by a trendline analysis of yearly MSL data recorded at La
Jolla in San Diego County from 1924 to 2006. This indicates an upward trend of approximately
0.0068 feet per year (2.07 millimeters per year), as shown in Figure 3.2-2.

In addition to USACE guidance, various agencies within the State of California have released
guidance for their respective projects. Governor Arnold Schwarzenegger issued Executive
Order S-13-08 (Office of the Governor, 2008) to enhance the State's management of potential
climate effects from sea level rise, increased temperatures, shifting precipitation and extreme
weather events. There are directives for four key actions including:

1. initiate California's first statewide climate change adaptation strategy that will assess the
state's expected climate change impacts, identify where California is most vulnerable
and recommend climate adaptation policies by early 2009;

2. request the National Academy of Science to establish an expert panel to report on sea
level rise impacts in California to inform state planning and development efforts;

3. issue interim guidance to state agencies for how to plan for sea level rise in designated
coastal and floodplain areas for new projects; and

4. Initiate a report on critical existing and planned infrastructure projects vulnerable to sea
level rise.

Executive Order S-13-08 directs that, prior to release of the final sea level rise assessment
report from the National Academy of Science, all California agencies that are planning
construction projects in areas vulnerable to future sea level rise shall, for the purposes of
planning, consider a range of sea level rise scenarios for the years 2050 and 2100 in order to
assess project vulnerability and, to the extent feasible, reduce expected risks and increase
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resiliency to sea level rise. Sea level rise estimates should also be used in conjunction with
appropriate local information regarding local uplift and subsidence, coastal erosion rates,
predicted higher high water levels, storm surge and storm wave data.

Since release of Executive Order S-13-08, various California agencies have provided
recommended sea level rise projections (California Climate Change Center, 2009a & 2009b;
California State Coastal Conservancy, 2009; Coastal and Ocean Working Group of the
California Climate Action Team, 2010; California Climate Action Team, 2010; California State
Lands Commission, 2009; California Ocean Protection Council, 2011; California Department of
Transportation, 2011), as summarized in Table 3-3 and shown in Figure 3.2-3. Sea level rise
projections from a year 2000 baseline are provided for the years 2030, 2050, 2070, and 2100.
Projections for the years 2070 and 2100 include three ranges of values for low, medium, and
high greenhouse gas emissions scenarios corresponding to IPCC greenhouse gas emissions
scenarios. In Figure 3.2-3, the data points identified as “COPC: Average, High” are the high
range of the average of the models as recommended by the California Ocean Protection
Council and repeated in Table 3.2-2.

Table 3.2-2 State of California Interim Guidance Sea Level Rise Projections

Year Description Average of Models Range of Models
Inches (ft) Inches (ft)
2030 7 (0.6) 5-8 (0.4 -0.7)
2050 14 (1.2) 10-17 (0.8 — 1.4)
Low 23(1.9) 17-27 (1.4 -2.3)
2070 Intermediate 24 (2) 18-29 (1.5-2.4)
High 27 (2.3) 20-32(1.7-2.7)
Low 40 (3.3) 31-50 (2.6 —4.2)
2100 Intermediate 47 (3.9) 37-60 (3.1 -5)
High 55 (4.6) 43-69 (3.6 — 5.8)

Projections from year 2000 baseline. Source: California Ocean Protection Council, 2011

Assuming that the Project base-year (i.e., year 0) is set to be in 2018, the resultant sea level
rise at the end of the 50 year period of federal participation will occur in 2068. The analysis for
the years 2018 to 2068 would cover the year 2050; therefore, it would implicitly satisfy the
California requirement. Additionally, in order to satisfy California requirements pursuant to
Executive Order S-13-08, the EIS/EIR should include a qualitative analysis for the year 2100.
The projected sea level rise according to California projections in 2068 lies within the range of
intermediate and high sea level rise scenarios per Corps guidance, so is captured by an
analysis of the Corps sea level rise estimates. Thus only the Corps high, intermediate and low
sea level rise projections were used in the current study.
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Figure 3.2-2 Historic Mean Sea Level Rise at La Jolla

Figure 3.2-3 Relative Sea Level Rise Estimates
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3.3 Waves

Waves that impinge on the shoreline, perhaps more than any other oceanographic factor,
determine the fate of sediment movement and the associated impacts to the coastal
environment. Essentially, waves are the driving force in generating the alongshore currents that
are responsible for moving sand, suspended by wave action, along the coast, which ultimately
results in changes to the shoreline. This section describes the regional wave climate within
study area.

3.3.1 Wave Origin and Exposure

Wind waves and swell within the study area are produced by six basic meteorological weather
patterns. These include extratropical cyclone swells in the northern hemisphere in the Pacific
Ocean, swells generated by northwest winds in the outer coastal waters, westerly seas and
southeasterly sea seas, storm swells from tropical storms and hurricanes off the Mexican coast,
and southerly swells originating in the southern Pacific Ocean. Figure 3.3-1 illustrates these
identified weather patterns and their associated wave propagating directions.

Extratropical Cyclone of the Northern Hemisphere: This weather system represents the
category of the most severe waves reaching the California Coast. Northern hemisphere swell
waves are usually produced by remote meteorological disturbances, including Aleutian storms,
subtropical storms north of Hawaii, and strong winds in the eastern North Pacific Ocean. These
produce north or northwest swell on the California Coast. Deep water significant wave heights
rarely exceed 10 feet, with wave periods ranging from 12 to 18 seconds. Significant wave
height is defined as the average height of the one-third highest waves within a wave train.
During extreme northern hemisphere storms, wave heights may exceed 20 feet with periods
ranging from 18 to 22 seconds.

Northwest Winds in the Outer Coastal Waters: One of the predominant wave sources along the
study area is the prevailing northwest winds north and west of the southern California coastal
waters. This is particularly true during the spring and summer months. Wave heights are
usually low, less than 3 feet; but on occasion, with superposition of a strong surface high and an
upper level trough, the northwesterlies increase, becoming strong from about Point Sal to San
Nicolas Island. Moderate northwestern winds will produce breaker heights of 4 to 6 feet, while
strong events can generate breaking wave heights ranging from 6 to 9 feet with typical periods
ranging from 6 to 10 seconds.

West to Northwest Local Sea: Westerly winds can be divided into two types: 1) temperature-
induced sea breezes, and 2) gradient winds, both producing a west to northwest local sea. The
former exhibits a pronounced seasonal and diurnal variation. The strongest sea breezes occur
during the late spring and summer months, while the lightest sea breezes occur during
December and January. The summer sea breeze usually sets in during the late morning and
peaks in the mid-afternoon. In winter months, sea breeze conditions are limited to a few hours
during early afternoon with a wind speed on the order of 10 knots. The summer sea breezes,
on the other hand, will average about 15 knots and occasionally reach 20 knots or more.
Gradient winds, lasting for a maximum duration of three days, are typically confined to the
months of November through May with the peak occurring in March or early April. They usually
occur following a frontal passage or with the development of a cold low pressure area over the
southwestern United States. Under such conditions, locally generated wind waves combined
with components of the northwest swell produce large waves that can potentially cause coastal
damage within the region.
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Pre-frontal Local Sea: The study area is vulnerable to storm conditions from strong winds
blowing from the southeast to southwest along the coast prior to a frontal storm passage.
These winds typically come from the south-southeast to south a short distance offshore. Wind
waves, with peak wave periods of between 6 and 8 seconds, reach the shore with minimal
island sheltering or refraction with directions coming from the southwest. Significant wave
heights are generally in the range of 4 to 8 feet. Large wave heights are rare because the fetch
and duration of these wind waves are short-lived.

Tropical Storm Swell: Tropical storms and hurricanes develop at low latitudes off the west coast
of Mexico from June through October. These storms first move west as they depart mainland
Mexico, then curve north and sometimes northeast before dissipating in the colder waters off
Baja California. The swell generated by these storms usually do not exceed 6 feet in significant
wave height. However, on rare occasions the offshore waters are warm enough to facilitate
hurricane migration to more northern latitudes than usual. In September 1939, a hurricane
passed directly over southern California generating recorded wave heights of 27 feet. This
storm caused widespread damage along the coast.

Extratropical Cyclone of the Southern Hemisphere: From the months of April through October,
and to a lesser extent the remainder of the year, large South Pacific storms traversing between
south latitude 40° and 60° from Australia to South America send south swell to the west coast of
Central and North America. Typical southern hemisphere swell rarely exceeds 4 feet in height
in deep water, but with periods ranging between 18 and 21 seconds, they can break at over
twice that height when they reach the coast. The south swell also causes a reversal in the
predominantly littoral southward flow. During summer months, these waves dominate the littoral
processes of the region driving alongshore currents northward as the northern-hemisphere
swells are less frequent.

Figure 3.3-2 illustrates the wave exposure windows for the study area. The Channel Islands
(San Miguel, Santa Rosa, Santa Cruz, and Anacapa), Santa Catalina Island, San Nicolas
Island, and San Clemente Island provide some sheltering to the coastal region depending on
the swell approach direction. The swell window, which is open to severe extratropical storms of
the northern hemisphere, extends from approximately 277 to 284 degrees. The exposure
window open to south swell and tropical storm swell extends from approximately 190 to 257
degrees. The study area is also open to west to northwest local sea and pre-frontal local sea
from southwest to southeast.

3.3.2 Deep Water Wave Characteristics

Storms have an impact on the southern California coast now and in the past. The waves
adversely impacting the study area are from mainly extratropical winter storms that, when
combined with spring high tides, can cause severe beach and bluff erosion. The 1982-1983 El
Nifo winter storms resulted in permanent beach sand loss within the Encinitas coast that
subsequently had a detrimental impact to the bluff stability as bluffs became directly exposed to
storm wave attack. Accelerated bluff toe erosion occurred in Solana Beach after the already
limited beach sand was completely stripped away during the 1997-1998 EI Nifio season.

Extreme storm events were selected primarily on the basis of their potential to generate
damaging waves to the study area. This placed the emphasis on long period swells approaching
from their respective exposure windows, dictated in large part by the offshore islands. Deep
water wave characteristics of extreme storms have been hindcasted and measured in deep
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water. Pertinent hindcasted extratropical storm waves in deep water were selected to
characterize the extreme deep water ocean wave conditions, as presented in Table 3.3-1.

3.3.3 Nearshore Wave Characteristics

Deep water waves that enter within the nearshore coastal area of the study area are altered by
offshore island sheltering, refraction, diffraction, and shoaling effects as they propagate towards
the shoreline. The offshore islands, as illustrated in Figure 3.3-1, provide some sheltering from
waves approaching from the deep ocean. As waves continue to propagate shoreward, the
combined effects of refraction and shoaling must be accounted for when determining the
nearshore wave characteristics.

Transformation of deep water ocean waves to the nearshore coastal area near the study site
was performed using a spectral back-refraction model (O'Reilly and Guza, 1991). The
numerical model accounts for island sheltering, wave refraction and wave shoaling. Table
3.3-2 shows the transformed nearshore extreme wave characteristics at Cardiff (Reach 7). The
representative nearshore station, where the hindcasted deep water wave characteristics were
transformed to, is at 33°0’30.5” N and 117°17°3.9"W in a water depth of approximately 32.5 feet.

3.3.4 Tsunamis

Tsunamis are long period waves caused by a large underwater disturbance such as an
earthquake, volcanic eruption or landslide. Tsunamis cross the deep ocean as very long waves
of low amplitude. Waves produced by tsunamis typically have a wavelength in excess of 100
miles with an amplitude of 3 feet or more. The waves resulting from a tsunami can be
significantly amplified by shoaling, diffraction, refraction, convergence, and resonance as they
propagate towards the coast, namely due to the immense traveling wave speeds and lengths.

Historically, tsunamis have not significantly affected the study area. It is believed that local
earthquake events will not produce underwater disturbances capable of generating significant
tsunamis within this coastal region. Although historically tsunamis originating off the coasts of
Chile and Alaska have threatened the southern California coastline, the impacts to the study
area have been negligible. Therefore, the threat of coastal flooding resulting from tsunamis
along the study area is considered low.
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Figure 3.3-1 Meteorological Wave Origins Impacting Project Area
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Figure 3.3-2 Wave Exposure Windows
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Table 3.3-1 Hindcasted Extreme Extratropical Deep Water Wave Characteristics

Date of Hs Ts Dir Date of Storm Hs Ts Dir
Storm (feet) | (sec) | (deg) (feet) (sec) | (deg)
12/31/79 17.4 16.9 286 3/1/91 16.4 12.7 277
2/17/80 17.8 12.7 254 2/11/92 14.8 12.7 269
2/20/80 21.4 15.3 265 1/18/93 14.4 10.5 241
1/22/81 18.2 16.9 277 2/9/93 14.2 15.3 277
1/29/81 19.4 12.7 275 1/5/95 18.1 8.7 288
12/1/82 22.3 12.7 298 1/11/95 16.5 13.9 280
1/27/83 22.9 15.3 287 2/3/95 14.1 16.9 278
2/13/83 19.4 16.9 278 3/12/95 19.3 15.3 273
3/2/83 30.3 16.9 270 2/1/96 13.8 10.5 257
12/3/85 18.6 15.3 286 12/7/97 13.2 9.5 229
2/1/86 17.7 16.9 282 1/30/98 21.7 16.9 287
2/16/86 24.7 16.9 258 2/1/98 16.9 16.9 279
3/11/86 22.2 16.9 286 2/4/98 23.0 16.9 280
3/5/87 13.4 13.9 267 2/7/98 19.3 13.9 266
12/17/87 17.0 16.9 283 2/18/98 22.5 16.9 282
1/18/88 32.3 13.9 290 2/21/00 17.5 12.7 280
2/4/91 14.8 16.9 277

Notes: Hs denotes significant wave height, Ts denotes wave period

Table 3.3-2 Hindcasted Extreme Extratropical Nearshore Wave Characteristics At Reach 7

Date of Hs Ts Dir Date of Storm Hs Ts Dir
Storm (ft) (sec) | (deg) (ft) (sec) | (deg)
12/31/79 9.2 16.9 265 3/1/91 10.8 12.7 235
2/17/80 12.5 12.7 240 2/11/92 9.8 12.7 255
2/20/80 15.4 15.3 265 1/18/93 10.5 10.5 225
1/22/81 13.1 16.9 265 2/9/93 9.8 15.3 265
1/29/81 11.8 12.7 260 1/5/95 10.5 8.7 225
12/1/82 8.9 12.7 255 1/11/95 12.8 13.9 260
1/27/83 12.1 15.3 265 2/3/95 9.8 16.9 265
2/13/83 13.1 16.9 265 3/12/95 12.8 15.3 260
3/2/83 22.6 16.9 285 2/1/96 9.2 10.5 235
12/3/85 9.2 15.3 265 12/7/97 9.2 9.5 220
2/1/86 9.8 16.9 265 1/30/98 10.5 16.9 265
2/16/86 18.4 16.9 260 2/1/98 10.8 16.9 265
3/11/86 11.5 16.9 260 2/4/98 14.8 16.9 265
3/5/87 10.2 13.9 265 2/7/98 12.5 13.9 250
12/17/87 9.8 16.9 260 2/18/98 12.5 16.9 265
1/18/88 16.4 13.9 260 2/21/00 9.5 12.7 255
2/4/91 9.5 16.9 265

Notes: Hs denotes significant wave height,
Ts denotes wave period
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3.4 Currents

This section details the coastal and oceanographic currents affecting the water circulation
patterns within the study area. These include currents offshore of the study area, alongshore
currents (currents flowing parallel to the shoreline), and cross-shore currents (currents flowing
perpendicular to the shoreline).

3.4.1 Offshore Currents

The offshore currents, including the California Current, the California Undercurrent, the
Davidson Current, and the Southern California Countercurrent (also known as the Southern
California Eddy), consist of major large-scale coastal currents, constituting the mean seasonal
oceanic circulation with induced tidal and event specific fluctuations on a temporal scale of 3 to
10 days (Hickey, 1979).

The California Current: The California Current is the equatorward flow of water off the coast of
California and is characterized as a wide, sluggish body of water that has relatively low levels of
temperature and salinity. Peak currents with a mean speed of approximately 25 to 49 feet per
minute occur in summer following several months of persistent northwesterly winds
(Schwartzlose and Reid, 1972).

The California_Undercurrent: The California Undercurrent is a subsurface northward flow that
occurs below the main pycnocline and seaward of the continental shelf. The mean speeds are
low, on the order of 10 to 20 feet per minute (Schwartzlose and Reid, 1972).

The Davidson Current: The Davidson Current is a northward flowing nearshore current that is
associated with winter wind patterns north of Point Conception. The current, which has average
velocities between 30 and 60 feet per minute, is typically found off the California coast from mid-
November to mid-February, when southerly winds occur along the coast (Schwartzlose and
Reid, 1972).

The Southern California Countercurrent: The Southern California Countercurrent is the inshore
part of a large semi-permanent eddy rotating cyclonically in the Southern California Bight south
of Point Conception. Maximum velocities during the winter months have been observed to be
as high as 69 to 79 feet per minute (Maloney and Chan, 1974).

3.4.2 Alongshore Currents

Alongshore Currents are those nearshore currents that travel parallel to the shoreline extending
throughout, and slightly seaward of, the surf zone. The alongshore currents in the coastal zone
are driven primarily by waves impinging on the shoreline at oblique angles. The longshore
sediment transport rate varies in proportion to characteristics of the regional wave climate and
the directional predominance. The surf zone alongshore currents within the study area are
nearly balanced between northerly and southerly flows and can attain maximum velocities of
approximately 3 feet per second. Typically, summer swell conditions produce northerly drifting
currents, while the winter swell from the west and northwest produce southerly alongshore
currents. Overall, the persistence of the northerly drift occurs more frequently; but the greater
wave energy associated with the winter storms generally results in a net southerly littoral drift.
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3.4.3 Cross-shore Currents

Cross-shore currents exist throughout the study area, particularly at times of increased wave
activity. These currents tend to concentrate at creek mouths and structures, but can occur
anywhere along the shoreline in the form of rip currents and return flows of complex circulation.
To date, no information is available that quantifies the velocities of these currents within the
study area; however, studies have shown that the velocity of rip currents, in general, can
exceed 6 feet per second (Dean and Dalrymple, 1999).

4 LITTORAL PROCESSES

This chapter identifies the various sediment transport and littoral processes that are responsible
for the movement of sediment along the coastlines of both the Cities of Encinitas and Solana
Beach. Identifying the littoral processes and determining a realistic sediment budget for the
project study locale requires an understanding of the quantification of sediment sources, sinks,
and transport characteristics, the quantification and interpretation of past shoreline changes, as
well as the shoreline response to artificial beach nourishment activities. The net rate of sand
supply to a beach is one of the most important factors in determining the health of a given
beach. The influx of sediment to the shoreline represents one element of the local sand budget
while the loss of sediment represents the other. The difference between these two elements
determines whether a beach is erosive or accretive. Knowing where the regional sand supply
sources are and quantifying the contribution of each source is critical in fully understanding
beach erosion issues such that viable strategic alternatives can be formulated and designed to
alleviate them.

A littoral cell is defined as a geographically limited coastal compartment that contains sand
inputs, sand outputs, and sand transport paths. The littoral cell is one of the most important
concepts to utilize when analyzing the littoral processes of a coastal region. This is due to the
fact that the geographic topography, the littoral sand supply, and the wave forcing are all
inherent in its definition. Ideally, cells are isolated from each other to insure no exchange of
sediment in either the upcoast or downcoast direction; thereby, simplifying the tracking of sand
movement. However, in reality a proportion of sediment is typically transported between
upcoast and downcoast cells. In instances where this occurs, it is important to quantify the net
transport volume bypassed between adjacent cells.

4.1 Encinitas — Leucadia Subcell

The coastal zone of the project study area is located within the Encinitas — Leucadia subcell of
the Oceanside Littoral Cell, which extends approximately 7.5 miles from the south jetty of the
Batiquitos Lagoon entrance to the southern boundary of the City of Solana Beach, as illustrated
in Figure 4.1-1. The encompassing Oceanside Littoral Cell is a 51-mile long coastal reach
bounded on the north by Dana Point Harbor and the south by Pt. La Jolla. This littoral cell
contains a wide variety of coastal features including coastal cliffs, headlands, beaches
composed of sand and/or cobblestone, rivers, creeks, tidal lagoons and marshes, submarine
canyons, man-made shore and bluff protection devices, and major harbor structures. Within the
Encinitas-Leucadia subcell, the shoreline is mostly characterized as consisting of narrow sandy
beaches backed by high seacliffs. During the past 20 years or so, the backshore and bluff tops
of this subcell have experienced rapid residential and commercial development and artificial
beach nourishment has been performed periodically at many locations as well.
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Seasonal variations in beach width are typical within the Encinitas-Leucadia subcell. During the
winter season, when the wave environment is energetic, sediment is transported from the beach
area and is stored in an offshore bar formation. These sands then return to the beach
throughout the summer when a more benign wave environment is present. During the Coast of
California Storm and Tidal Waves Study for the San Diego County Region (CCSTWS-SD),
beach profile data (USACE-SPL, 1991) indicated that the beaches experienced seasonal winter
erosion in excess of 100 feet. A loss of beach width of this magnitude, when combined with the
already narrow beaches, could lead to the seasonal disappearance of many of the sandy
beaches within this subcell.

Historically, the net alongshore sediment transport in this region has been considered to be from
north to south; however, recent increased wave activity from the south over the past 10 to 15
years has resulted in an increase in the northerly littoral transport, as compared with previous
decades, thus decreasing the net flow of southerly littoral transport materials.
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Figure 4.1-1 Oceanside Littoral Cell

Encinitas-Solana Beach Shoreline Study B-37 Final Report



Appendix B — Coastal Engineering

4.2 Shoreline Changes

Beach profiles within the study area have been surveyed along 15 transects. Historically, most
surveys were performed through the Los Angeles District Army Corps of Engineers in support of
beach erosion studies and the CCSTWS-SD. This effort resulted in data spanning from 1934
through 1989 at four distinct transects within the study area. These transects include (from
north to south) CB-720, SD-670, SD-630, and DM-590 (USACE-SPL, 1991). In addition to the
CCSTWS-SD transects, the City of Carlsbad sponsored spring and fall surveys along transect
CB-720 from 1988 to 1996. From 1996 through the San Diego Association of Governments
(SANDAG) Regional Beach Sand Project | (RBSPI) in 2001, the SANDAG has continued the
surveying efforts initiated through CCSTWS-SD, with additional support from the Cities of
Encinitas and Solana Beach.

Table 4.2-1 presents the beach profile transect locations and their respective sponsors within
the study shoreline, while Figure 4.2-1 illustrates the survey transect locations in relation to the
coastal zone of the study area and the nine established reach boundaries. The sporadic
historical profiles range from 1934 to 1983. With the advent of the CCCSTWS-SD surveying
efforts, beginning in 1984, surveys for each calendar year typically include a spring survey
showing a depleted sand beach and a fall survey showing a well-developed sand beach. Each
survey transect extends from the designated baseline to water depths of approximately 50 to 65
feet, MLLW. The complete plots of the surveyed profiles for each transect are presented in
Appendix BB.

4.2.1 Mean Sea Level Beach Widths

The Mean Sea Level (MSL) beach widths were estimated from four of the CCSTWS-SD
transects (CB-720, SD-670, SD-630, and DM-590) within the confines of the project study area
of influence. The change in the MSL beach width over time for each CCSTWS-SD transect
analyzed is shown in Figure 4.2-2, plotted in meters. The beach widths presented begin with
the earliest known recorded survey performed in 1934 and extend through all survey efforts up
until the year of 2001, which represents the comprehensive evolution of the MSL shoreline
position for each respective transect.

The MSL beach width for the above referenced analyzed transects ranged between
approximately 32 and 400 feet, respectively. The shoreline trends exhibited at Moonlight Beach
(SD-670), Chart House (SD-630), and San Dieguito River (DM-590) appear to be comparable in
both magnitude and seasonal variation while the MSL shoreline position at Batiquitos Beach
(CB-720, the northernmost transect) is wider on a fairly consistent basis, although the seasonal
variation follows a similar trend. The wider MSL shoreline trend of the Batiquitos Beach transect
is consistent with the fact that the lagoon was once a historical fluvial contributor to Batiquitos
Beach. As a result of urbanization and the completion of the Batiquitos Lagoon jetty
construction in the 1990’s, Batiquitos Beach is now a feeder beach where entrapped lagoon
sediment is placed to ultimately nourish downcoast beaches. In fact, a portion of sediment
dredged from the lagoon in 1998 and 2000 was placed on Batiquitos Beach.
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Figure 4.2-1 Survey Transect Locations
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Table 4.2-1 Beach Profile Transect Locations, Sponsor and Period of Survey

. Sponsor and Survey Period

- ansect Location e

(Reach No.) ) Period (City Sponsor) SANDAG
cB-720 | Batiquitos "39001”) (North of Reach |1934 _ 1989| 1988 — 1996 (Carlsbad) |1996 — present
SD-710 * Parliament Road (Reach1) | -~ | - 2001 — present
SD-700 Grandview Street (Reach 1) | - 2000 — present (Encinitas) 2008
SD-695 * Jupiter Street (Reach1) | -— | - 2001 — 2005
SD-690 * Jason Street (Reach1) | - 2005 — present (Encinitas) | 2001 — 2005
SD-680 Beacons Beach (Reach2) | - | - 1999 — present
SD-675 * Stone Steps (Reach 3,4) | -~ | - 2001 — present
SD-670 Moonlight Beach (Reach 4,5) |[1934-1989| = - 1996 — present
SD-663 J Street (Reach5) | -— [ - 2010 — present
SD-660 Swamis (Reach6) |  -—- 2000 — present (Encinitas) -
SD-650 San Elijo Park (Reach6) |  -—-- 2000 — present (Encinitas) -
SD-630 Chart House (Reach 7) 1934 —1989( - 1996 — present
SD-625 Cardiff by the Sea (Reach7) |  -—- 2000 — present (Encinitas) !
SD-620 Seaside (Reach7,8) | - 2000 — present (Encinitas) -
SD-610 Tide Park (Reach8) | - 2002 - present(Solana)
SD-600 Fletcher Cove (Reach8) | -— |  —— 1996 — present
DM-595 Seascape Surf (Reach 9) 2002 - present (Solana)
pM-590 | San e )| (Southof |1gg4 _1089| 1997 — present

Notes: All surveys performed subsequent to CCSTWS-SD were conducted by Coastal Frontiers
Corporation. Transects in bold text were RBSPI Receiver Sites. * denotes added transects in support of
RBSPI monitoring efforts.

With the exception of the Batiquitos Beach transect, the MSL shoreline position across the study
area indicate widths range between approximately 65 and 200 feet. During depleted spring
profile conditions, the MSL beach width typically ranges between 60 and 130 feet. When
considering the gently sloping foreshore profile and the fact that high tide levels are several feet
above the MSL elevation of +2.75 feet MLLW, the width of the dry beach above high tide is
narrow to non-existent across a large proportion of the study area. Consequently, the toe of the
coastal bluffs backing the sandy beach along most of the study area reaches are exposed to
tidal and wave impacts over the potentially storm SPLen winter and spring months.

4.2.2 Mean Sea Level Shoreline Beach Widths from 1996 through 2009
The SANDAG and City of Encinitas sponsored transects that were surveyed during the spring of

1996 to 2009 were further analyzed in more detail to provide a better understanding of the more
recent MSL shoreline fluctuations within the study area.
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Table 4.2-2 presents the MSL beach widths for each surveyed transect within the study area.
Of particular note is the shoreline recession, and the associated shoreline rebound, exhibited
after the El Nino season of 1997-98, which is evident in the Spring 1998 and the Fall 2000 MSL
shoreline positions, respectively. Furthermore, the Spring 2001 MSL shoreline position
represents the pre-nourishment condition prior to construction of the SANDAG Regional Beach
Sand Project, and the Fall 2001 MSL beach width represents the initial post-nourishment
monitoring survey.

For a more adequate visual representation of the points mentioned above, Figure 4.2-3
presents the seasonal change in MSL shoreline position for several SANDAG transects across
the study area relative to the initial survey performed at each respective transect. Positive
beach width changes represent accretion while negative beach width changes represent
erosion relative to their initial survey. The seasonal fluctuations of the shoreline become more
evident as the accreted foreshore sands surveyed during the fall season move offshore forming
a nearshore bar during the winter months resulting in the landward migration of the MSL
shoreline position. For a clearer representation of the annual changes in the MSL shoreline
position as opposed to the seasonal, Figure 4.2-4 and Figure 4.2-5 presents the depleted
spring and wide fall beach conditions, respectively, for five study area transects (CB-720, SD-
680, SD-670, SD-630, and SD-600).

From Figure 4.2-4, it is evident that the shoreline leading up to the 1997-98 El Nino event
consisted of erosion ranging from approximately 65 feet followed by a subsequent rebound
through the Spring 2000 survey. After the Spring of 2000, it appears as though the erosional
trend has again resurfaced as almost all of the Spring 2001 MSL shoreline positions have
migrated landward of their Spring 2000 locations. It is noted that at Moonlight Beach (SD-670),
the City of Encinitas typically imports approximately 1,000 cubic yards to renourish the beach
each spring (which may have been included in some of these surveys) and a rip rap revetment
protects the Chart House (SD-630) transect, somewhat limiting the back beach shoreline
position.

Moreover, it is interesting to note that at both Batiquitos Beach (CB-720) and Fletcher Cove
(SD-600), the shoreline recovery exhibited after the passing of the 1997-98 EI Nino season did
not fully rebound to their respective Spring 1996 locations. Considering the fact that Batiquitos
Beach acts as a feeder beach to the Encinitas and Solana Beach shoreline, sand deficits
exhibited at this location typically results in the short-term accretion of downcoast beaches
followed by a more substantial duration of erosion as the sediment supply from Batiquitos
Beach becomes more depleted. The loss of beach width at Fletcher Cove in Solana Beach,
approximately 20 feet since 1996, is also of particular concern as beach widths here are
typically narrow to begin with and Fletcher Cove represents the main beach area in Solana
Beach designed for recreational purposes.

From Figure 4.2-5, it is clear that the variation of the MSL shoreline position for the summer
profiles within the project area are somewhat stable; although, the shoreline position eroded
between 6 and 65 feet between the October 1996 and October 1997 surveys. Directly following
the severe El Nino winter of 1997-98, the summer profile rebounded from the previous year
approximately 66 feet. However, in the period ranging between October 1998 and October
2000, the shoreline position appears to have been in a recession by an average magnitude of
approximately 15 feet per year. The relatively benign wave environment of the 2000-01 winter
and summer seasons is evident as the summer profiles rebounded for all transects except for
the Batiquitos Lagoon transect (CB-720).
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Table 4.2-2 Recent Mean Sea Level Shoreline Beach Widths Within The Encinitas and
Solana Beach Study Area

Mean Sea Level (MSL) Beach Widths [feet]

Transect Spring |Spring|Spring| Fall [Spring| Fall |Spring|Spring|Spring|Spring|Spring|Spring
1996 | 1998 | 2000 | 2000 | 2001 | 2001 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
5 _ CB-720 271 | 213 | 254 | 375 | 248 | 371 | 295 | 286 | 296 | 287 | 326 | 291
atiquitos Lagoon
SD-710 *
Parliament Road| ~ 140 220 145 118 206 143 121 130
SD-700 (ENC-01)
Grandview Street| 90 82 94 88 88 71 71 86
SD-695 *
Jupiter Street o o o o 8 19 | 16 | 114 o o o o
SD-690 *
Jason Street 76 108 89 85 76
SD-680 96 144 84 168 152 148 111 126 130 127
Beacons Beach
SD-675 | | | <= | 93 | 116 | 117 | 155 | 105 | 86 | 111 | 93
Stone Steps
SD-670
Moonlight Beach 106 101 136 227 124 271 148 130 174 158 180 187
SD'GSGO (ENC-02)| 136 | 122 | 141 | 135 | 123 | 89
wami's
SD-650 (ENC-03)
San Elijo Park 142 113 149 137 141 117
SD-630
Chart House 66 77 75 132 87 204 123 183 135 133 126 131
SD-625 (ENC-04)
Cardiff by the Sea| ™ 106 74 119 115 118 107
SD-620 (ENC-08)) 1 | __ | o9 | 88 | 100 | 142 | 121 | 93 | — | — | —
Seaside
SD-600
Fletcher Cove 110 71 101 108 90 171 93 107 112 82 110 84
DM-590
San Dieguito 18 158 117 59 84 69 63 114 46 110 153
Lagoon

Note:

SANDAG Regional Beach Sand Project Receiver Sites are denoted in bold type
Fall 2001 Bold type widths are SANDAG RBSP post construction survey.

** Transects added in support of the SANDAG Regional Beach Sand Project
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Spatial shoreline fluctuations within the Encinitas and Solana Beach coastal zone were also
analyzed. Figure 4.2-4 illustrates the MSL shoreline position for each spring survey
subsequent to, and including, the 1996 survey from Batiquitos Beach (CB-720) to the San
Dieguito River (DM-590). The results indicate that the MSL beach width is rather narrow, as the
MSL shoreline location along 95 percent of the study area ranges between 60 and 130 feet.

The annual spring fluctuation in the shoreline position between 1996 and 2001 was
approximately 30 feet across the study area. In addition, it is interesting to note that the three
transects exhibiting the narrowest MSL shoreline position are located at Beacon’s Beach (SD-
680), the Chart House in Reach 7 (SD-630), and Fletcher Cove (SD-600). Moreover, it may be
inferred from the figure that the annual nourishment efforts performed by the City of Encinitas at
Moonlight Beach (SD-670) have had a positive impact on the beach width in that location.

Finally, the entrapped sediment point source locations of both Batiquitos Beach and the San
Dieguito River delta have exhibited wide fluctuations in the MSL shoreline position,
comparatively speaking. For both transects (CB-720 and DM-590, respectively), the spring
1998 survey exhibited the most landward erosion followed by varying degrees of shoreline
accretion leading up to the spring 2000 survey. Between the spring 2000 survey and the spring
2001 survey, the shoreline at both Batiquitos Beach and San Dieguito River delta eroded 7.5
and 83.0 feet, respectively. Figure 4.2-6 essentially verifies that the shoreline erosion and
accretion trends within the study area are directly related to the shoreline fluctuations and the
nourishment activities occurring at these two entrapped sediment point source locations.
Therefore, the health of the Encinitas and Solana Beach shoreline is dependent upon the
magnitude of storm activity and the influx of sediment from both Batiquitos Beach and the San
Dieguito River delta.
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4.3 Sediment Sources

This section details the various sediment sources including river, stream and lagoon discharge,
coastal bluff erosion, beach erosion, and artificial beach nourishment within the Encinitas-
Leucadia subcell.

4.3.1 River, Stream and Lagoon Sediment Discharge

There are several river and lagoon sediment discharge points within the Encinitas-Leucadia
littoral subcell. Moreover, numerous rivers and small streams discharge sediment into the
surrounding Oceanside Littoral Cell as well, as described in Section 2.3 of this Appendix.
However, due to inland urbanization and the population growth of the region, the largest
drainage basins are extensively regulated by the presence of dams and reservoirs; thereby,
drastically limiting their coastal sediment delivery potential. It has been estimated that a fluvial
delivery reduction of approximately 75 percent has occurred within the Oceanside Littoral cell as
a result of these flood control restrictions (California Department of Boating and Waterways
(CDBW) and SANDAG, 1994). Fluvial delivery of sands and gravels between the Carlsbad
submarine canyon and La Jolla was estimated to have decrease from 65,000 cy/yr to 5,000
cy/yr (USACE-SPL, 1991).

Three fluvial sources including the Batiquitos and San Elijo Lagoons, as well as the San
Dieguito River are located within the study area or immediately adjacent to the study area. At
Batiquitos and San Elijo Lagoons, it was estimated that the tributaries deliver approximately 820
and 6,900 cubic yards of sediment into the lagoon back basins, respectively (USACE-SPL,
1988). The current fluvial delivery is expected to be much less due to upland urbanization
within the region. Furthermore, the delivered sediment settling in the backbay without migrating
through the inlet areas does not provide any sand source to this littoral sub-cell. The
maintenance dredging performed within the west and central basins of Batiquitos Lagoon and
the inlet entrance at San Elijo Lagoon is primarily due to the entrapment of the tidalflood shoals
developing in these areas. The volume of fluvial delivery to the project study area from the San
Dieguito River was estimated to range from 620 to 13,000 cubic yards per year (Simons & Li,
1988 & 1985). Based upon the present drainage conditions resulting from urbanization and the
associated construction of riverine control structures, the volume delivery would be at the low
end of the estimated range.

4.3.2 Coastal Bluff Erosion

A large proportion of the steep coastal cliffs within the study area are geologically unstable due
to the fact that most of them are comprised of sedimentary structures and not hard metamorphic
and igneous rocks. However, a byproduct of coastal cliff failures resulting from the instability of
the bluff is that sediment is directly supplied to the beach face; thereby, contributing a source of
littoral sediment.

Previous estimates for the contribution of sediment from coastal bluff erosion differ; as failures
are rather episodic in nature and the geological makeup of the cliffs vary depending upon their
respective location within the project area. Based on literature review, the historical coastal cliff
erosion rate within the project area range between approximately 0.2 and 0.4 feet per year.
This corresponds to an erosion rate of approximately 20 to 40 feet per 100 years (AMEC, 2002
& USACE-SPL, 1996). Young and Ashford (2006) used airborne LiDAR to measure sea cliff
retreat rates of 6 and 12 cm/yr for Leucadia and Solana Beach, respectively, with an average
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beach-sediment yield from the cliffs in the Oceanside littoral cell of 1.8 cubic meter/m-yr (0.8
cy/ftlyr).

The actual annual sediment contribution resulting from coastal cliff retreat may be estimated
from the historic average bluff retreat rate, sand content of the bluff material, and the extent of
any bluff toe protective devices. Table 4.3-1 presents the projected annualized volume of
sediment contribution to the study area as well as the required information used to calculate the
estimated volume.

The estimated annual volume of sediment contribution resulting from bluff erosion, presented in
Table 4.3-1, was calculated by multiplying the average retreat rate, bluff length, and bluff height
for each reach. During the analysis, it was assumed that the bluff top would retreat and
ultimately equilibrate to a more stable slope, as opposed to a total shearing off of the bluff face.
As such, the estimated volumes were calculated accordingly. Once calculated, the volumes
were adjusted to account for the percentage of sand within the bluff, as well as the percentage
of existing toe protective devices.

The total estimated annual bluff retreat contribution of sediment for the entire study area is
approximately 12,650 cubic yards per year. However, it should be noted that the sand
percentages presented in Table 4.3-1 includes a certain percentage of fine-grained material
(e.g. less than 0.1 mm) that would most probably be suspended and carried offshore once
exposed to wave and tidal activity. Fine-grained material could comprise as much as 10 to 20
percent of the sand percentages presented. It is noted that due to recent armoring at the bluff
base, the annual sediment contribution from bluff erosion has been somewhat reduced.

Table 4.3-1 Estimated Annual Bluff Sediment Contribution

Average Average Av_erage Percent of Percent of An_nual
Retreat Length of | Height of Sand Toe_ Sedl_meljt
Reach Rate (ft/yr) Bluff Bluff Content (%) Pro!ectlve Contribution
(ft) (ft) Device (%) (cylyr)
1 0.25 6,500 65 69 18 1,100
2 0.36 1,800 90 67 45 400
3 1.20 580 90 78 70 1,200
4 1.0 2,500 80 79 10 2,800
5 0.56 5,200 90 61 30 2,100
6 0.62 5,800 80 50 60 1,100
7 N/A N/A N/A N/A N/A N/A
8 1.0 3,500 80 79 50 1,900
9 1.0 4,100 75 78 50 2,100

Source: USACE-SPL, Appendix D, 2003
4.3.3 Artificial Beach Nourishment/Sand Bypassing

Artificial beach nourishment and sand bypassing have occurred on numerous occasions within
the Encinitas-Leucadia subcell. In 1997, the Batiquitos Lagoon Enhancement Project was
completed in order to restore the natural environmental lagoon habitat. This project placed
about 1.8 MCY of sandy dredge material within the Encinitas-Leucadia subcell. The majority of
this beach fill was placed north of the Batiquitos inlet in City of Carlsbad (Ponto Beach area).
This is north of Reach 1 of the current study area, see Figure 2.2-1 and Figure 4.1-1.
Approximately 1.8 MCY was placed over a longshore distance of about 15,000 feet
equating to a beach fill density of 120 cy/ft. According to consultants familiar with the
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project,there were complaints (mostly lobster fisherman) that the sand was smothering the
nearshore area. US Fish and Wildlife Service and/or California Department of Fish and
Wildlife sent divers out during daylight operations to check on this claim and they found that
impacts were acceptable (Cannon, 2012).

In addition, on-going maintenance dredging of the lagoon for this ecosystem restoration project,
has placed approximately 161,000 cubic yards of sand downcoast at Batiquitos Beach (SD-
680). Table 4.3-2 presents the volume of dredged material, as well as the placement quantity
for each dredging cycle at Batiquitos Lagoon.

Table 4.3-2 Maintenance Dredging and Beach nourishment Volumes Near Batiquitos
Lagoon

Year Bypass Volume (yd®) Note
1994-1997 1,800,000 Lagoon Restoration
1999 6,000 Placed south of entrance
2000 4,000 Placed south of entrance
2001 45,000 Placed south of entrance
2007 66,000 Placed south of entrance
2009 40,000 Encinitas Resort Hotel

Source: Coastal Frontiers Corporation

The San Diego Association of Governments (SANDAG) Regional Beach Sand Project | (RBSPI)
was constructed during the summer of 2001. This project resulted in the placement of
approximately 600,138 cubic yards of beach nourishment sands within the Encinitas and Solana
Beach project study area. Table 4.3-3 presents the SANDAG RBSPI beach nourishment
placement locations and quantities within the study area.

SANDAG’s RBSPII placed 2.3 million cubic yards of sand at 10 receiver sites in San Diego
County, with 587,000 cubic yards proposed for the study area. Table 4.3-4 show the RBSPII
preferred Alternative 2-R beach nourishment locations and quantities within the study area
(AECOM et. al, 2011).

Table 4.3-3 SANDAG Regional Beach Sand Project Nourishment Characteristics

Receiver Site Reach VoLl;me Fill Lft:ngth
Batiquitos Beach 1 116,923 1,600
Leucadia Beach (Beacon'’s) 1/2 131,837 2,300
Moonlight Beach 4/5 105,211 1,200
Cardiff Beach 7 100,510 900
Fletcher Cove 8/9 145,657 1,900
Source: NCI, 2001
Table 4.3-4 RBSPIlI Nourishment Characteristics
Receiver Site Reach Volume (yd®) Nourishment Length (ft)
Batiquitos Beach 1 118,000 Identical to RBSPI
Leucadia Beach (Beacon’s) 1/2 117,000 Identical to RBSPI
Moonlight Beach 4/5 105,000 Identical to RBSPI
Cardiff Beach 7 101,000 Identical to RBSPI
Solana Beach (Fletcher Cove) 8/9 146,000 Identical to RBSPI

Source: AECOM
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Figure 4.3-1 presents the pre-nourishment and 3-month post-nourishment MSL beach widths
surveyed in May and October of 2001, respectively, as well as the previous October 2000 MSL
beach width to better differentiate between the seasonal shoreline fluctuations and the beach
nourishment accretions. A notable increase in MSL beach width is evident at Batiquitos Beach
(CB-720), Beacon’s Beach (SD-680), Moonlight Beach (SD-670), Cardiff Beach (SD-630), and
Fletcher Cove (SD-600) between the pre-nourishment (May 2001) and the 3-month post
nourishment (October 2001) surveys. Furthermore, the post nourishment (October 2001)
shoreline position is seaward of that of the previous October 2000 survey for the entire study
area. This figure illustrates the immediate benefits of beach nourishment within this shoreline
segment.

A number of smaller scale localized nourishment projects have also been performed within the
study area. The City of Encinitas provides an annual beach nourishment of approximately
1,000 yd® to Moonlight Beach each spring and the mouth of the San Elijo Lagoon is periodically
dredged to maintain adequate tidal flushing on an as-needed basis. This typically results in
approximately 5,000 yd® of material placed south of the Lagoon each episode. Moreover, since
October 1986, the San Elijo Lagoon has supplied an approximate average annual bypassing
volume of 14,860 cubic yards ° the immediate downcoast adjacent shoreline. Table 4.3-5
shows the annual volume of the past downcoast beach nourishment related to the maintenance
of the San Elijo Lagoon entrance. A detailed log of each dredging episode is presented in
Appendix C2. It should be noted that the sediment dredged at the lagoon entrance cannot be
credited as a sediment source as the deposited sediment originates from the partial reduction of
the natural longshore sediment transport and not from upland fluvial sources. In addition, in the
spring of 1999, approximately 51,000 yd® of sand was placed at Fletcher Cove as a result of the
Lomas Santa Fe Grade Separation Project (AMEC, 2002).

Table 4.3-5 Estimated Annual Volume Dredged From San Elijo Lagoon Entrance

Year Annual \éolume Year Annual \golume Year Annual \éolume
(yd’) (yd’) (yd’)

1986 2,000 1995 6,000 2004 30,000
1987 4,000 1996 8,000 2005 17,000
1988 4,000 1997 31,000 2006 18,000
1989 3,000 1998 12,000 2007 19,000
1990 4,000 1999 17,000 2008 23,000
1991 4,000 2000 23,000 2009 19,000
1992 3,500 2001 23,000 2010 21,000
1993 7,500 2002 18,000

1994 20,000 2003 32,000

Source: San Elijo Lagoon Conservancy, 2002 and Coastal Frontiers Corporation, 2010
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4.3.4 Beach Erosion

Beach erosion is typically associated with the landward migration of the shoreline and the
associated reduction of dry beach width. The corresponding sediment losses on a beach can
actually provide a sand source for downdrift beaches. Quantifying the magnitude of the sand
volume fluctuations across each profile transect is critical in determining the rate of beach
erosion within the study area, which thereby allows for an adequate representation of the
associated sediment budget.

During the CCSTWS-SD investigation, it was estimated (USACE-SPL, 1991) that the beaches
within the vicinity of the Encinitas-Leucadia subcell experienced an average retreat rate of 1.0 to
2.0 feet per year from 1940 to 1960, an average annual advance of 3.0 to 4.0 feet per year
between 1960 and 1980, and an average retreat of 1.0 to 2.0 feet per year after 1980. These
findings are consistent with the environmental characteristics and the human interventions that
occurred along this littoral cell during their respective time periods.

In order to quantify the change in sand volume density across the project study area, the annual
depleted spring MSL shoreline beach widths at Batiquitos Beach (CB-720), Beacon’s Beach
(SD-680), Moonlight Beach (SD-670), Chart House (SD-630), and Fletcher Cove (SD-600) were
analyzed for the period ranging from 1996 to 2001. This period was chosen to illustrate the
volumetric fluctuations occurring as a result of the 1997-98 El Nino event, as well as the
intermediate-term volumetric fluctuations subsequent to the relative rebound of the MSL
shoreline position after the spring 1998 survey.

The changes in volume density between relevant surveys at each above-referenced transect
were analyzed by employing the volume change-to-shoreline advance or retreat ratio (V/S)
developed during the CCSTWS-SD study (1991). A V/S value of one implies that there is one
cubic yard of volume change for one-foot of beach advancement or retreat per lineal foot of
shoreline. In the CCSTWS-SD analysis, the shoreline movements (S) were referenced to the
MHHW location (+5.4 feet, MLLW) while the volume changes (V) were measured from the
profile baseline location to various water depths. The V/S ratio for both all available data and
extreme event data exclusively was estimated for all of the different shoreline reaches in San
Diego County. Within the Encinitas-Leucadia sub-reach, the V/S ratio to reference depths of -
10, -30 and -40 feet were between 0.222 to 0.463 cubic yards per foot for averaged long-term
conditions and between 0.629 and 0.726 cubic yards per foot for short-term extreme events
(USACE-SPL, 1991, Table 3-6).

Based on both the previous CCSTWS-SD surveys and the recent SANDAG surveys within the
study area, the average depth of closure (or depth at which net sand movement in the cross-
shore direction does not produce measurable depth change) is approximately -30 feet, MLLW.
Hence, the generalized historic sediment budget was based on the V/S ratio corresponding to
this reference depth for the Encinitas-Leucadia sub-reach was employed. Table 4.3-6 presents
the results of the volumetric density changes across the Encinitas and Solana Beach project
study area from Spring 1996 to Spring 2001.
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Table 4.3-6 Estimated Average Annual Sediment Contribution Due to Beach
Erosion/Accretion (1996 to 2001)

Annual Annual Volume
Transect Location Cross-Sectional Volume (CYAyr)
(CY/ftlyr)
CB-720 Batiquitos Beach -0.338 -1,500
SD-680 Beacon’s Beach +3.000 +22,000
SD-670 Moonlight Beach +0.241 +2,400
SD-630 Chart House +0.289 +3,000
SD-600 Fletcher Cove -0.272 -1,900

The annual volumes presented in Table 4.3-6 are based upon a V/S ratio of 0.222 cubic
yards/foot for all available data. Shoreline advance is denoted by a plus (+) sign while shoreline
retreat is represented by a minus (-) sign. Summing the estimated annual volumes calculated
between 1996 and 2001 for the project study area yields a net beach accretion of 24,141 cubic
yards per year. The beach accretion at Beacon’s Beach (Transect SD-680) is probably due to
the dispersive effect of the feeder beach that was established at Batiquitos Beach after the 2000
maintenance dredging at Batiquitos Lagoon, as stated in Section 4.3.3.

In order to assess the coastal erosion impacts resulting from the 1997-98 El Nino event, a
similar set of calculations was performed from Spring 1996 to Spring 1998. Table 4.3-7
presents the results of this analysis. The annual volumes presented in Table 4.3-7 have been
annualized for the interim 2-year (1996-1998) period of record and are based upon the extreme
event V/S ratio of 0.629 cubic yards per foot. Summing the estimated annual volumes yields a
net beach erosion of 68,315 cubic yards per year occurring over the storm SPLen 1997-98 EI
Nino event. However, it should be noted that surveys were not performed at Beacon’s Beach
(SD-680) until 1999; therefore, potential volumetric gains, resulting from the feeder beach at
Batiquitos Beach, are not represented in this extreme event analysis.

Table 4.3-7 Estimated Average Annual El Nino Event Sediment Contribution Due to
Beach Erosion/Accretion (1996 to 1998)

Annual
T . Cross-Sectional Annual Volume

ransect Location

Volume (cylyr)

(cylftlyr)
CB-720 Batiquitos Beach -5.81 -42,500
SD-680 Beacon’s Beach no data no data
SD-670 Moonlight Beach -0.75 -10,700
SD-630 Chart House +0.90 +10,100
SD-600 Fletcher Cove -3.67 -25,400

4.4 Sediment Sinks

This section details the various sediment sinks located within the Encinitas and Solana Beach
study area, which are ultimately responsible for the loss of sediment within the system. When
sand enters into a sediment sink, the material is lost and will not return to the beach without
some form of human intervention. For this reason, it is important to quantify the deficit imposed
on the system. The sediment sinks located within the Encinitas-Leucadia subcell include
entrapment caused by lagoons and offshore losses.
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4.4.1 Lagoon Entrapment

As described previously, several lagoons and marshes exist along the Encinitas-Leucadia
subcell, namely Batiquitos and San Elijo Lagoons and the San Dieguito River delta to the south.
With the exception of small storm-induced overwash and the formation of small flood-tide deltas,
the quantity of entrapped alongshore transported sediment updrift of the tidal entrances is not
presently significant in this littoral subcell. However, due to sedimentation, the lagoon and river
mouths are periodically dredged to ensure adequate tidal flushing; thereby, resupplying good
quality beach sand to adjacent beaches.

4.4.2 Offshore Losses

The offshore transport of sediment typically results from large storms that carry sediment
offshore through unusually large cross-shore currents. It is possible that the sediment has been
deposited so far offshore that the sediment does not migrate back to the shoreline. The fact
that the San Diego shoreline erosion began after 1983 probably demonstrates the above-
described offshore sediment transport that resulted from the clustering extreme storms
occurring during the 1982-1983 EI Nino year.

Estimates of the actual quantity of sediment carried offshore by the processes defined above
are difficult to quantify; however, it has been estimated that as much as 26,000 to 113,000 cubic
yards of sand per year could be deposited offshore as a result of rip currents (Tekmarine, 1987).
In addition, based on an extensive evaluation of bathymetric information obtained from survey
data extending from 1934 to 1972 presented in CCSTWS-SD, it appears as though
approximately 1,000,000 cubic yards of sediment has been deposited at water depths ranging
from 30 to 120 feet offshore of the project study area (USACE-SPL, 1991). This correlates to
an approximate annual offshore sand loss of approximately 25,650 cubic yards per year across
the Encinitas and Solana Beach study area.

4.5 Alongshore Littoral Transport

This section summarizes the alongshore transport rate potential for the Encinitas-Leucadia
subcell developed, in part, during the Coast of California Storm and Tidal Waves Study for San
Diego County. As discussed previously, the net alongshore transport rate within the study area
has been substantially impacted over the years through human intervention. Prior to 1978,
these impacts were not readily noticeable due to the relatively benign wave climate extending
from approximately 1945 through 1978. Coincidentally, this time period also corresponded with
an unprecedented degree of coastal development along the Encinitas and Solana Beach study
shoreline, as well as the entire San Diego County coastal region. This development included
the rapid urbanization of coastal bluffs, the development of two harbors (Oceanside and Dana
Point), one coastal power plant (Encinitas at Agua Hedionda Lagoon), and the construction of
numerous groins, jetties, seawalls, and blufftop residences.

The benign wave environment heading into the late 1970’s, coupled with the relatively large
quantity of nourishment sands placed along the coast during the 1960’s, yielded a somewhat
healthy and stable regional shoreline until the early 1980’s. The relatively mild and seasonably
predictable wave climate of the uniform epoch of 1945 to 1978 was followed by a period of more
variable and, at times, far more intense wave events. Most notably, these events occurred
during the winters of 1979-80, 1982-83, and 1997-98. As stated previously, the winter of 1982-
83 was particularly severe as a series of clustering storm events occurred. In addition, the yield
of sediment from upland rivers and streams decreased dramatically due to the construction of
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dams and the concretization of flood control channels. Consequently, sand depletion
alongshore the study shoreline area began after the 1982-1983 EI Nino season.

Estimates suggest that an average net southerly littoral alongshore transport rate of between
approximately 100,000 to 250,000 cubic yards per year occurred from 1945 to 1977
(Techmarine, 1987 & USACE-SPL, 1991). It was also estimated under the same study that
from 1978 to the late 1980’s, the net southerly transport rate decreased to between 0 and
40,000 cubic yards per year. The reduction of the net alongshore littoral transport is probably
attributed to the increasing occurrence of the southerly swell pattern during the 1980’s period or
the historical wave data prior to 1978 did not fully comprise all wave patterns that include both
the northwest and southerly swells. During a recent study, conducted by the City of Encinitas,
for the relocation of the San Elijo Lagoon inlet, the average net southerly littoral transport
potential at Cardiff was estimated to be 56,175 cubic yards per year, which was based upon
wave climate data extending from 1978 to 1994 (Coastal Environments, 2001). It should be
noted that the ability of these estimated rates to move sand is severely limited by the overall
deficit of sand available for transport. Therefore, the natural alongshore transport potential in
response to the regional oceanographic environment is not performing at its true capacity.

4.6 Cross-Shore Littoral Transport

The cross-shore transport of sand refers to the seasonal and episodic fluctuations of the beach
profile as sands shift to equilibrate with the incoming wave environment. The offshore location
where little net sediment transport occurs beyond is known as the depth of closure.

While the alongshore sediment transport is primarily due to the wave-induced alongshore
current, the cross-shore sediment transport is a result of the water particle motions under the
influence of waves and the formation of near shore circulation cells and rip currents. Seasonal
shoreline changes are considered to be in response to the greater incidence of storms during
winter and the associated seaward sand transport and storage in near shore bar formations
(Dean and Dalrymple, 1999). With the increased wave heights associated with storms, the bar
typically forms farther offshore and is larger in size. The larger offshore bar formation requires a
greater volume of sediment, which is provided in part by erosion of the subaerial portion of the
beach.

Evidence indicating the transport of sediment across the shore face within the study area is
illustrated in the beach profile surveys presented in Appendix C1. For the most part, the
shapes of these beach profile surveys show the seasonal cross-shore sand fluctuation. In
addition, possibly contributing to the cross-shore sand transport within the study area is the
contribution of cross-shore currents that could transport sediment offshore during storm events.
Cross-shore currents are essentially jets of water that emanate through the breaker line of the
surf zone that have the ability to carry with them wave suspended sediment. It was estimated in
the CCSTWS-SD study that as much as 25,650 cubic yards of sand could be lost each year
within the study area as stated in Section 4.4.2.

4.7 Sediment Budget

The shoreline trends along the beach essentially dictate the conceptual sediment budget for the
region of interest. If beaches are eroding the sediment budget has a net deficit of sand (i.e.,
more sediment is being lost than gained); however, if beaches are accreting, the sediment
budget has a net surplus of sand (i.e., more sediment is being gained than lost). When beaches
are stabilized and no net accretion or erosion is occurring along the shoreline, the sediment
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budget is balanced. In order to develop the sediment budget for the Encinitas and Solana
Beach project study area, all of the sand inputs (sources), outputs (sinks), littoral transport
paths, and storage capacities quantified in the previous sections have been compiled and
combined.

4.7.1 Historical

Prior to 1940, the San Diego County coast experienced periods of relatively abundant sand
supply following large sand injections from river floods due to the upland absence of channel
concretization and damming. In addition, since the alongshore sediment transport was not
disrupted by shore perpendicular coastal structures, the beaches within the Encinitas and
Solana Beach coastal zone were relatively stable. Between 1960 and 1978, the effects of man-
made coastal structures, namely at Oceanside Harbor and Agua Hedionda Lagoon, had a
subtle impact on the stability of the coastal beaches within the project study area as the
predominant storm and wave events during this period were fairly benign. However, from 1978
through to the present, a period during which extreme wave episodes have been well above
average when compared to other periods over the past century, human intervention in the form
of coastal structures and upstream dams on major rivers has had a profound impact on the now
erosive nature of the beaches of Encinitas and Solana Beach. As a result, the average net
transport rate was estimated to be between 40,000 and 56,175 cubic yards per year to the
south in the project study area since the early 1980’s (USACE-SPL, 1991& Coastal
Environments, 2001). The CCSTWS (USACE - SPL, 1991) report estimates net transport
alongshore into this sub-cell as 270,000 cy/yr for the two pre-1980 sediment budget time
periods.

4.7.2 Present

The above referenced historical sediment budget quantities indicate that the health of the
Encinitas and Solana Beach coastal region is largely dependent upon the wave climate and the
degree of human intervention. It is evident from the analysis of the sediment budget that human
activity within the influence of the coastal zone has had both negative and positive effects on the
beach width within the study area. The negative impacts have been due primarily to poor
watershed management practices and, to a lesser extent, the construction of Oceanside Harbor,
which have significantly reduced the sand supply within the Encinitas and Solana Beach study
area by curtailing both the flood waters and by disrupting the natural flow of the alongshore
littoral transport. In order to mitigate the losses associated with the reduction in the delivery of
sediment to the coastal zone, beach nourishment efforts have been instituted at several
locations within the study area. These nourishment efforts have resulted in the placement of
approximately 783,200 cubic yards of sand along the Encinitas/Solana Beach shoreline to date.
The replenishment includes the regular sand-bypassing at Batiquitos Lagoon since 1998,
annually imported material at Moonlight Beach for the past ten years, an opportunistic sand
placement at Fletcher Cove, and the 2001 SANDAG RBSPI project.

In recent history between 1996 and 2001, artificial beach nourishment has been responsible for
the net sediment gains along the shoreline. Although these past artificial nourishment efforts
have had some positive effects, without artificial beach nourishment, the sediment budget is in a
net deficit condition, which is expected to continue into the future without some form of
remediation. For the period ranging between 1996 and 2001, but prior to the SANDAG
Regional Beach Sand Project, the project study area beaches exhibited a net loss of
approximately 9,767 cubic yards per year, assuming that the fluvial delivery from the San
Dieguito River contributed to this subcell. This budget is inferred by summing the input
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sediment sources and comparing to the change in sediment volume over that same time period.
Table 4.7-1 details the itemized sediment budget quantities over the course of this 5-year
period.

Table 4.7-1 Encinitas and Solana Beach Sediment Budget Analysis (1996 to 2001)

Coastal Process Component Estimated Annual
Volume (cy/yr)

Fluvial Contribution +621
Coastal Bluff Contribution +12,700
Artificial Beach Nourishment/Sand Bypassing +20,600
Total sand sources +33,900
Net Beach Gain from 1996 to 2001 +24,200
Sediment Loss within Subcell -9,700

Notes: + denotes gain and — implies loss

As a result of the sand deficient beaches, storm and wave events impinge directly upon the
base of the bluffs causing them to erode and eventually fail. Over the years, numerous blufftop
homeowners have constructed bluff stabilization structures in the form of seawalls to maintain
the integrity of the bluffs, thereby protecting their homes. In addition, severe bluff failures
resulting in a total shearing off of the bluff face are extremely dangerous to recreational beach
users as well as the blufftop residents. In the year 2000, a severe block failure resulted in a
fatality. For these reasons, it is important to mitigate for the loss of sediment that historically
was present along the Encinitas and Solana Beach shoreline.

4.7.3 Future

The health of the Encinitas and Solana Beach shoreline is dependent upon the magnitude of
storm activity and the influx of sediment from both Batiquitos Beach and the San Dieguito River
delta. The maijor rivers within the Oceanside littoral cell supply as little as 20 percent of the
sand volume when compared to historic sediment yields; sand contributions from eroding bluffs
have been curtailed; and net alongshore transport into the project area is a fraction of what it
once was. The Coast of California Storm and Tidal Waves Study for the San Diego County
Region (1991) predicted that extensive damage and loss of property would occur over the next
50 years resulting from the loss of beach width and the associated coastal bluff retreat. With
the fairly thin sand lens, measured in the nearshore and offshore zone (USACE-SPL, 1988),
that is likely to be severely depleted during the winter season, it is almost certain that the bluff
toe erosion will continue along the Cities of Encinitas and Solana Beach in the absence of
protective beach sands at the base of the bluff. Furthermore, in Cardiff, without a moderate
sandy beach fronting the restaurant buildings and Highway 101, the dwellings and highway are
vulnerable to storm damage and wave overtopping. As a result, this coastal engineering
analysis models the potential without project future erosion scenarios within each reach of the
study area over the next 50 years.
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5 WITHOUT PROJECT CONDITIONS

5.1 Statement of the Problem

Prior to the 1982-1983 EI Nino season, which resulted in an unprecedented number of severe
winter storms that impacted the southern California coastline, a moderate beach with a sandy
berm existed along the shorelines of Encinitas and Solana Beach. The sandy berm provided a
buffer that prevented the base of coastal bluffs from being exposed to direct wave and tidal
impingement. During the severe 1982-1983 EIl Nino winter season, shore morphology was
altered in that beach sands were stripped off the beach and deposited offshore. A large
proportion of these sands were either transported beyond the depth of closure or carried
southward (downcoast) via alongshore currents. Consequently, a sand-limited beach condition
was observed in the subsequent years within Encinitas and Solana Beach. It is noted that the
depth of closure is defined as the most landward depth at which no significant cross-shore sand
movement occurs seaward of this location.

As the beach with little sandy berm was unable to provide a natural buffer for protecting the bluff
base against wave action, erosion along the bluff base occurred under wave and tidal actions,
undercutting the bluff, resulting in notches and sea caves at the toe of the bluff. These notches
extend for hundreds of feet along the bluff base and several sea caves grew 30 to 40 feet deep.
As a result of the deep notches reducing the support at the base, the upper bluff failed and
sheared off. Detailed logs of historic bluff failures that were reported by both Cities of Encinitas
and Solana Beach are respectively presented in Appendix C3. In total, there were 203
reported bluff failures for both Cites between 1990 and 2008.

A bluff failure occurs when a portion of bluff material separates from the bluff and falls on the
beach below. After the bluff failure occurs, the remaining upper bluff slope becomes over-
steepened beyond the angle of repose. This further induces additional bluff retreat at the top as
the upper bluff slope gradually declines to a more stable angle. As the bluff collapses, the
material falls onto the beach face below reducing lateral beach access and further endangering
the safety of beachgoers. Moreover, with each successive episodic upper bluff failure, the
public infrastructure and private dwellings located at the bluff top become increasingly
threatened. The damage and collapse of the bluff-top structures, due to episodic and
unpredictable bluff failure, have occurred in the past and recently. It is expected that the
aforementioned bluff failures will continue to worsen if no measures to prevent bluff failure are
implemented.

At Cardiff (Reach 7), the shoreline consists of a low-lying narrow beach backed by the San Elijo
Lagoon, coastal development and Highway 101 that is protected by a non-engineered
revetment. The highway corridor is occasionally flooded owing to wave overtopping during
severe storm events. For the most part, this is limited to only partial lane closures for a short
duration due to road inundation and the time required to clear debris. Since 1988, there have
been numerous road closures of different magnitudes and durations, translating to
approximately four (4) road closures per year. The data compiled by the City of Encinitas for
each road closure during this period is presented in Appendix C4.

In addition to periodic Highway 101 road closures, several oceanfront restaurants and parking
facilities located just downcoast (south) of the entrance of the San Elijo Lagoon are also prone
to storm-related inundation. Although an engineered riprap revetment protects the restaurants,
flooding and content damages have occurred in the past as a result of storm-induced wave
overtopping and projectile debris. It is noted that during the 2009-2010 EI Nino season, bank
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erosion at an isolated location along Highway 101 occurred even with the presence of the
existing riprap revetment.

5.2 Analysis of The Problems

Analyses in the past to assess the above-identified bluff retreat for any damage potential always
resorted to the average rate over a project design life (USACE-SPL, 1996). Though the
annualized rate of coastal bluff erosion is a good indicator of the gradual retreat at the bluff top,
it does not adequately represent the episodic nature of bluff failure, when almost
instantaneously several feet of bluff top can fail and fall onto the beach below. An annualized
retreat rate essentially accounts for the long-term average bluff retreat of various episodic
failures and periods of little or no erosion activity. As a result, the annualized retreat rate, when
averaged over a long period (e.g. 50 years), tends to yield a misleading picture of bluff erosion
and the resulting damage related to the bluff-top development. Therefore, this analysis employs
the Monte Carlo Simulation technique to statistically characterize each unpredictable and
episodic bluff failure event within the study area over a 50-year design life cycle.

The formulation of the benefits are based primarily on avoided seawall construction cost and the
“trigger” for when these private investments would occur is tied to set-back distance between
top of the bluff edge and the nearest structure. Many of these set-back distances are not large
compared to the retreat experienced in one episodic block failure; however, the set-backs are
large relative to the long-term average bluff retreat rate. The discounting of when the
investments occur over the economic life has a significant impact on the Benefit Cost Ratio.

For the low-lying narrow sandy and cobble beach at Cardiff (Reach 7), a detailed wave runup
analysis was performed to determine the magnitude of waves overtopping the non-engineered
riprap revetment that protects the Highway 101 Corridor. Past recurrence events indicate that
the majority of wave overtopping occurs during storm events coinciding with high water levels.
Due to the randomness of water levels and the intensity of a particular wave event, a
probabilistic approach of jointly defining the occurrence of high water levels and severe wave
events was applied to this wave overtopping analysis.

5.2.1 Future Sea Level Rise Scenarios

Global average sea levels have risen approximately 0.3 ft. to 0.8 ft. over the last century and are
predicted to continue to rise between 0.6 ft and 2.0 ft over the next century (IPCC 2007). In
2009, a study titled “The Impacts of Sea-Level Rise on the California Coast” was performed by
the California Climate Change Center with funding from the California Ocean Protection Council
(OPC), California Energy Commission (CEC), California Environmental Protection Agency,
Metropolitan Transportation Commission, and California Department of Transportation
(Caltrans). Scientific data gathered as part of this study from 1993 to 2006 suggests that global
sea level rise has outpaced the IPCC predictions (California Climate Change Center 2009).
Houston and Dean (2011) analyzed U.S. tide gage data and showed the rate of sea level rise to
have been decelerating. Never the less, the potential effects of an acceleration in sea level rise
on coastal environments include erosion, net loss of shorefront, increased wetland inundation,
and storm surge have the potential to displace coastal populations, threaten infrastructure,
intensify coastal flooding, and ultimately lead to loss of recreation areas, public access to
beaches, and private property.

A large degree of uncertainty exists in the models of future sea level rise (SLR), particularly
when projected far into the future. However, sea level rise effects during the project’s
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evaluation period should be considered and it is in this study by evaluating scenarios of future
accelerating rates of SLR. The bluff retreat model, discussed further in this Section, is driven by
wave attack intensity and duration which increases with higher relative sea levels. The limited
volume of littoral drift within the area will be re-distributed across the profile providing even less
bluff toe protection than its present day condition. Project alternatives also have different
requirements for different SLR scenarios if they are to provide consistent shore erosion risk
reduction over time. The “With-Project” is discussed in Chapter 6, Plan Formulation.

USACE interim policy on future SLR was issued in EC 1165-2-211, INCORPORATING SEA-
LEVEL CHANGE CONSIDERATIONS IN CIVIL WORKS PROGRAMS (1 July 2009). (This
guidance was updated in 2011 with EC-1165-2-212 with slight changes in the equations that
would have an insignificant effect on this studies results). This guidance includes consideration
of sea level rise by evaluating scenarios of three projections of SLR:

1) An extrapolation of local, historic relative sea level rise, which for the study area is
taken from NOAA tide station measurements at the La Jolla tide gage (USACE Low);

2) An intermediate sea level rise based on Curve | from the National Research Council
(NRC 1987, USACE Intermediate); and

3) A high estimate of high sea level rise based on Curve Il from the NRC study
(USACE High).

The NRC eustatic SLR projections are adjusted for local land movements to approximate a
relative SLR. These projections are shown in the solid lines of Figure 5.2-1. For comparison,
the more recent projections published in IPCC (2007) are also shown. The recent projections
are bounded by the older NRC curves. Table 5.2-1 show the projected mean sea level rise
relative to the current NOAA tidal epoch (1983-2001) over the project planning horizon.

Table 5.2-1 Future Sea Level Rise Scenario

Low Intermediate High
Year (HIStOI"IF (NRC Curve I) (NRC Curve
extrapolation) 1))
1992 (mid-point 1983-2001 epoch) 0.0 ft 0.0 ft 0.0 ft
2018 (start of planning horizon) 0.2 ft 0.4 ft 0.4 ft
2068 (end of planning horizon) 0.5 1t 1.8 ft 251t

In response to the U.S. Army Corps of Engineers’ Engineer Circular, EC 1165-2-211 “Water
Resource Policies and Authorities Incorporating Sea-level Change Considerations in Civil
Works Programs” on July 1, 2009, the Encinitas-Solana Beach Feasibility Study Project
Development Team (PDT) agreed to develop a White Paper describing the approach to
incorporating EC 1165- 2-211 into the feasibility study. The Sea Level Rise White Paper
(Everest/EDAW, 2009) was reviewed by the USACE Coastal Planning Center of Expertise
(PCX), South Pacific Division (SPD), and Sea Level Rise Review Panel.
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Comparison of Sea Level Rise Scenarios
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Figure 5.2-1 Sea Level Rise Estimates using USACE and California Climate Change
Center 2009z, Values

5.2.2 Future Without Project Beach Conditions

The SANDAG Regional Beach Fill Project | was completed in fall of 2001. In excess of 600,100
cy of sand were placed at five different beach locations within the two cities (Table 4.3-3)
somewhat alleviating the beach’s sand-starved conditions. In addition, past sand replenishment
projects using sands outside the Oceanside Littoral Cell have supplied small volumes of
sediment to this subcell. However, it is still expected that the sand deficient conditions within
the entire study area will continue, as previously stated in Section 4.6.5, without implementing a
regular sand replenishment program similar to the one completed in 2001 (Noble Consultants,
2001). Itis noted that the subject shoreline was severely eroded during the 2009-2010 EI Nino
season and returned to the depleted beach conditions prior to the 2001 beach nourishment
project.

Therefore, it is assumed that for the entire project life (i.e., 50 years), the study area will be
represented by the depleted beach conditions observed prior to the SANDAG replenishment.
Only a thin lens of sand topping the natural bedrock planform exists during the summer and fall
months. In some shoreline segments, sand is nonexistent even in the summer. In the winter
and spring seasons, a depleted beach condition, exposing the natural bedrock, occurs and thus
is the basis for the Monte Carlo simulation to statistically characterize the episodic bluff failures.
Although no underlying bedrock formation exists at Cardiff, a similar beach-depleted condition
also applies to this low-lying shoreline segment for the wave overtopping analysis.
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Consideration of two sea level rise scenarios under the depleted beach conditions in the future,
was also included in the bluff failure and wave overtopping (Reach 7 only) analyses. The two
SLR scenarios that were considered are the historic upward trend of sea level and the projected
sea level rise of the NRC-Ill curve, as respectively illustrated in Figure 5.2-1.

5.2.3 Monte Carlo Simulation for Bluff Failure

In the past, engineers have resorted to use the existing deterministic synoptic summaries for
characterizing uncertain future behaviors. = However this methodology cannot provide
information on probability or in the variability in the time history of bluff failures in the future.
This information in necessary for risk-based economic evaluation. In this study, the Monte
Carlo technique was, therefore, applied to simulate the random process of storm waves
impinging upon the bluff base, inducing toe erosion, and subsequently triggering a bluff failure.
The same technique was also used to simulate the magnitude of the upper bluff failure when it
oCCurs.

Bluff toe erosion occurs mostly during severe storm events when waves, impinging upon coastal
bluffs, induce mechanical abrasion at the base and force impacts on small joints and fissures in
rock units, and hydraulic action on the bluff face. When the bluff toe erosion extends to a
certain depth, the upper bluff loses its support at the base and consequently fails. Thus,
characterization of a bluff failure requires 1) an understanding of the bluff toe erosion induced by
wave attack at the base; and 2) a direct correlation between the threshold value of the toe
erosion and the upper bluff failure.

A semi-empirical numerical model was developed by Sunamura (Sunamura, 1982) to quantify
the short-term bluff erosion as a function of the rock resistance of a coastal bluff and the wave
force acting at the bluff base. The analyzed results from the past field applications indicate that
only large waves during a storm event are responsible for inducing bluff erosion. On the other
hand, no analytic or empirical approach has been proposed to quantitatively formulate the
correlation between toe erosion and bluff top failure (bluff retreat). Thus, a direct and
deterministic computation to predict the bluff retreat in the future under the without-project
conditions is not feasible.

The Monte Carlo Simulation technique combined with the Sunamura’s short-term toe erosion
model was, therefore, employed in this analysis to statistically quantify the bluff retreat
scenarios for a 50-year project design life throughout the entire study area, except Reach 7. The
simulations consisted of two Monte Carlo types of random sampling, based on two formulated
statistical distributions: 1) impinging wave height at the bluff base and 2) the sheared-off size of
bluff failure on the top, if it occurs. Although wave climate in the future is uncertain and
unpredictable as it depends strongly on the meteorological conditions, a statistic representation
can be derived, based upon the wave environment observed in the past 20 to 30 years during
which a rougher than normal wave climate was recorded. Bluff failures can also be statistically
formulated from a detailed, comprehensive, historic database that was assembled since 1990
when episodic bluff failures began to frequently occur.

In the following sections, two deterministic sub-model systems, namely wave generation and
propagation model, and Sunamura’s short-term toe erosion model are briefly addressed.
Subsequently, the randomness that was generated from this statistic model (Monte Carlo
Simulation) is discussed, followed by the implementation of the entire model system, as well as
the modeled results.
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At the request of the Los Angeles District Corps of Engineers, the Corps of Engineers
Committee on Tidal Hydraulics (CTH) reviewed a White Paper on "Coastal Bluff Erosion —
Numerical Model using Monte Carlo Simulation Technique and Sunamura's Equation" at a
meeting held in the South Pacific Division on 03 February 2004. Based on this review and
the discussion of site specific data that would be used to calibrate the empirically based
model, the Committee endorsed the documentation and model application in this feasibility
study of shoreline erosion in Encinitas and Solana Beach. This was the basis for the
certification of this model for use on this study by the Corps’ Planning Center of Expertise on
Hurricane and Storm Damage Reduction. The CTH endorsement and White Paper is
included in Appendix BB to the Coastal Engineering Appendix.

Wave Characteristic at Bluff Toe

Day-to-day wave characteristics at the bluff toe for all reaches, except Reach 7, were obtained
from 1) defining deep water waves via a hindcast wave model; 2) propagating generated waves
to the nearshore water region via a back-refraction model; and 3) continuing the wave
propagation until waves arrive at the bluff base in three different forms (non-breaking, breaking
or broken).

A full-spectral wind-wave generation model was applied to define the deepwater wave climate.
The model is commonly used by the National Centers for Environmental Prediction (NCEP) of
the National Oceanic and Atmospheric Administration (NOAA). The hindcast spatial domain
covers 66°S to 61.5°N and 100°E to 68°W with a resolution of 1.5° latitude by 2.0° longitude.
Twenty frequency bins were used (covering a range in period from approximately 4 to 27
seconds) with 72 directional bins, giving a directional resolution of 5°. Surface winds from the
reanalyzed NCEP dataset (Kalnay et al, 1996) were used to drive the model over the period
from January 1, 1979 to June 30, 2001. Figure 5.2-2 shows the comparison of the synthetic
waves and the measured data at a NOAA buoy station (NDBC 46011), located 21 nautical miles
offshore of Point Conception, for the period from December 1982 to March 1983 during the
1982-1983 El Nino year. The results illustrate a relatively good agreement between the
hindcasted and recorded wave data.

The O’Reilly spectral back-refraction model (O’Reilly and Guza, 1991), a well-applied model in
southern California coastal zone, was used to perform a linear spectral refraction transformation
from deep water to the shallow water region. The wave energy and direction were transformed
by back-refracting rays from a target site to the offshore deepwater locations. Each frequency
bin is treated separately, with wave rays transmitted from the target site at different initial
directions. Wave rays that eventually reach the boundaries of the domain (deep water location)
represent solutions that can potentially contribute to the wave field at the target site. Wave
energy, frequency, and initial and final directions along the ray line are recorded. Wave rays
reaching only to offshore islands are assumed to represent the frequency/direction pairs that
cannot contribute energy to the target site. Figure 5.2-3 illustrates a deduced correlation
coefficient of 0.86 between the transformed and measured waves at the CDIP Oceanside gage
from December 1997 to March 1998 during the 1997-1998 El Nino season. A correlation
coefficient of 0.80 or the high correlation between the two data sets. In addition, Figure 5.2-4
shows the cumulative occurrence of hindcasted (at the Stone Steps nearshore location) and
measured (at Oceanside Buoy) waves from 1979 to 1994 for the months between December
and May (winter and spring seasons). The Oceanside wave gage location (CDIP, NO. 004) is
at a depth of 34 feet, while the hindcasted location at Stone Steps in Encinitas is at a depth of
approximately 30 feet. The discrepancy of the cumulative probability distribution is probably
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attributed to the variation of bathymetry at the two sites. Nevertheless, the comparisons of the
statistic distribution, time series, and correlation of the hindcasted and measured waves are
indicative of the validity and applicability of the combined wave hindcast and propagation model.

In this analysis, the hindcasted deepwater wave spectra, including both energy and direction,
were transformed to the nearshore water region by 1) discretizing the deepwater spectra into a
one-second period increment and a one-degree directional segment, respectively; 2) computing
the transformed energy at the shallow water target point for each component; 3) assembling the
transformed wave components for all included frequencies and directions; and 4) estimating the
wave height, wave period and approach direction from the transformed spectra. In each of the
eight reaches considered for the bluff erosion study, except Reach 7, transformation functions
were developed for a set of 20 shallow water target points (a “line”) extending seaward from the
shoreline at depths ranging from 3 to 66 feet. Using the maximum energy period from the
shallow water spectrum, breaker heights were also calculated using the empirical formula
developed by Kaminsky and Kraus (1993). The deduced nearshore wave characteristics were
further transformed to the bluff base in accordance with three possible wave conditions at the
base as presented in the following:

1) Reformed waves after they were broken - If the water depth at the bluff base was
shallower than the computed breaker depth, it was considered to be a broken wave
condition. A simplistic breaker decay model (Dally, et. al, 1984) was employed to
calculate the reformed wave height as a function of the breaker height, water depth and
beach slope. The inshore platform slope and the elevation at the bluff base, employed
for the wave computations in the modeled reaches, are presented in Table 5.2-2.

2) Breaking waves - If the depth at the bluff base was equal to the breaking depth, the
computed breaking wave height was used.

3) Non-breaking waves - If the depth at the base was greater than the breaking depth, the
computed shallow water wave height was used and was then propagated to the bluff
base via the shoaling process.
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Table 5.2-2 Inshore Bathymetry

Reach | Inshore Platform | Bluff base Elevation
Slope (ft, MLLW)
1 0.019 3.7
2 0.020 2.7
3 0.020 1.7
4 0.020 1.7
5 0.020 1.7
6 0.016 2.7
8 0.016 1.7
9 0.016 1.7

Wave hindcasts in a 3-hour interval, extending from January 1979 to June 2001, were
performed in this analysis. The historically recorded tidal levels were selected to temporally
synchronize with the wave-hindcasted calendar dates and times so as to account for the
random nature of combining tides and waves. In addition, adjustments to the water levels were
considered to include the effects of surfbeat and wave setup (USACE, 2002) that were induced
by wave breaking and uprush over the inshore zone. For each analyzed reach, one data set
consisting of 65,736 hindcasted wave heights at the bluff base over the 22-year period was
deduced. Wave conditions at the bluff base under the two projected SLR scenarios (i.e., the
historic trend and NRC-IIl curve) were characterized by raising the synchronized historic tides
with the projected sea level rises in individually analyzed project years (i.e., from 2018 and
2068) and following the same wave transformation process to propagate hindcasted waves to
the bluff base.

Representativeness of Hindcasted Wave Climate

Since the 1979 to 2001 hindcasted wave set was used to develop the Monte-Carlo statistics and
as input for the numerical shoreline modeling (Section 7), it is worthwhile to attempt to
understand what this data represents in a historical and future context. Within the climate
modeling community there is presently a high level of confidence in the potential for human
induced climate change increasing tropical cyclone wave activity (IPCC, 2007). In addition
studies have concluded that North Pacific winter storm wave heights, and storm frequencies
have been increasing over the last fifty years and are trending upward (Graham et. Al., 2002;
Inman et. Al., 2006, Graham, 2005). They have also found that the approach direction of these
winter swells impacting southern California have trended from more northwesterly to more
westerly over time. As part of their analyses these studies have shown how these waves were
larger over the 1980’s and 1990’s (during the latest Pacific Decadal Oscillation warm phase)
than they were from 1940’s through the 1970’s (the latest Pacific Decadal Oscillation cool
phase). This recent history of the North Pacific winters is clear. Whether it is part of a longer-
term upward trend or just part of an ongoing cycle is still being debated.

Most of the studies that predict a trend of increasing North Pacific wave activity are limited to
data records that only extend back to the 1940’s. Studies that use North Pacific Ocean data
extending back to the previous century have more mixed conclusions. Bromirski et. al., (2002)
showed that the higher than normal North Pacific wave activity of the 1980’s and 1990’s are part
of a longer-term cyclical pattern and the heightened wave activity of those recent decades are
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shown to be “very active, but not extraordinarily so compared to the pre-1948 epochs.” Also,
Chang and Fu (2003) suggest that global storm track activity during the last part of the 20th
century may not be more intense than the activity prior to the 1950s. In contrast, Seymour
(2011) found a long term trend of decreasing north pacific index dating back to 1900. This index
is inversely correlated with wave activity; hence a long-term increase of wave activity was
concluded.

In addition to reviews of historical wave climates, models of future wave activity are available.
One such model by the California Climate Change Center (2009a) predicted reduced future
wave activity in California and concluded that “the positive trends in eastern North Pacific winter
wave heights noted over the latter half of the twentieth-century are very likely due to natural
climate variability rather than anthropogenic warming.”

The two different conclusions based on North Pacific waves tell two different possible stories
about how representative the last two decades of North Pacific wave activity were. If North
Pacific wave activity is trending upward, then the last two decades were higher than previous
and are lower than the expected future wave climates. If North Pacific wave activity is
experiencing no long-term trend or decreasing, then the heightened wave activity during the last
two decades should subside for the next decade or so.

The types of studies that are available for the North Pacific are less common for the tropical
Pacific and South Pacific Ocean regions. This is likely due to a lack of long-term data and due
to the relative importance these regions have on the North American coastline, where much
research is done. With the paucity of knowledge about these wave climates, the
representativeness of the hindcasted wave set used in this study cannot be known with regards
to these components.

Given the difficulties of placing the hindcasted wave set into an accurate historical context, and
the difficulties inherent in long term weather predictions, it would be speculative to attempt to
extrapolate that data set into any future context. Therefore, it is unclear whether the hindcasted
wave data will be representative of future wave conditions. This uncertainty is not
unprecedented however. A common assumption for coastal studies is that future weather and
wave conditions will be similar to historical conditions used to support the analyses. This
assumption applies for the current study as well.

Wave Induced Bluff Toe Erosion Model

The previously mentioned Sunamura model computes the short-term bluff toe erosion induced
by the wave force (function of wave height) acting at the base. This simplistic model was applied
to predicting bluff toe erosion induced by wave attack for several field cases. The fundamental
equation of this model is written as:
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X =_ZN;Xi :ik(cun”g—" jmi
where Xis the accumulatedlztiluff toelzérosion depthcfrom N waves at bluff toe,
X; is the individual erosion by the ith wave with height of H; and duration of At;,
S. is the compressive strength of the bluff material,
pis the density of water,
g is the gravitational acceleration,
C is a non-dimensional constant,

k is a constant with dimension of Length over time [L/T], and

Subscript j is the group number of the critical wave height H; to initiate the toe
erosion, which is given by H , = S.e‘/pg.

The equation implies that the resulting toe erosion is proportional to the magnitude of wave
height and is inversely related to the compressive strength (S;) of bluff material. After replacing
constant C with critical wave height H;, the equation can be rewritten as:

n HI
X = z k{lnH—JAtl
i=j j

It is noted that two unknown constants k and H; (or C) should be determined prior to the model
application to predict bluff toe erosion and, in practice, at least two sets of field data are required
to calibrate k and H;.

The calibration, performed for constants k and H; in Reach 8, was based on the temporally
measured notch depths and hindcasted wave heights at the bluff base during the same
measurement period. Table 5.2-3 lists the maximum bluff notch depths and individual periods
measured by TerraCosta (2002) between 1997 and 2000.

Table 5.2-3 Measured Maximum Notch Depths at Reach 8

Maximum measured

Event period notch depth (ft)

Nov. 1997 — Jun. 1998 7
Nov. 1998 — Feb. 15, 2000 3
Nov. 1998 — Dec. 15, 2000 4
Nov., 1997 — Feb. 15, 2000 10
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It should be noted that a notch configuration has dimensions of height, width and depth. Thus,
depending on its dimensional configuration, the average notch depth over a formed toe-eroded
segment is most likely narrower than the maximum value measured in the field. The ratios of
the average to the maximum notch depth for a rectangular-, elliptic-, parabolic-, and triangular-
shape notch were calculated to be 1.0, 0.78, 2/3, and 0.5, respectively. The calibration process
utilizing the maximum measured notch depths presented in Table 5.2-3 would over-predict the
extent of toe erosion. Therefore, the constants, k and H;, were calibrated from the average
notch depths.

Table 5.2-4 lists the calibrated values of k and H; for different notch configurations based upon
the average notch depth. The calibrated constant k is sensitive to the notch configuration, as
compared to no change in H;. From past field observations, it was determined that a parabolic
configuration represents the most realistic shape of the observed notches. Figure 5.2-5 shows
the calibrated results for Reach 8, based on the assumption of a parabolic notch configuration.
Hence, k = 1,045 m/year and H; = 1.08 m were used in the model simulations to predict bluff
failure in Reach 8.

Since no measured notch depth data is available for the remaining reaches, it is impossible to
directly calibrate k and H; via the same procedure as described above for Reach 8. The critical
wave heights at the bluff base for the remaining reaches are likely to vary from the one
calibrated in Reach 8. In lieu of field measurements, the k values for the remaining reaches
were estimated in relation to the calibrated kg value in Reach 8 (TerraCosta, 2002), based upon
the geologic conditions of the bluff formation and its related rock resistance force, as presented
in Table 5.2-5. The critical wave height was assumed to remain unchanged throughout the
entire study area.

Table 5.2-4 Values of calibrated C and Hj for different notch shapes

Notch shape 2:3::;";;:% to H; (m) k (m/year)
Rectangle 1 1.08 1,560
Ellipse 0.78 1.08 1,215
Parabola 0.67 1.08 1,045
Triangle 0.5 1.08 780

Table 5.2-5 Ratio of k Value to k8 for Remaining Reaches

Reach 1 2 3 4 5 6 8 9

K/ Ks 0.1 0.5 0.75 0.625 0.5 0.5 1.0 1.0
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Figure 5.2-5 Calibrated Constants k and Hj for Reach 8

Encinitas-Solana Beach Shoreline Study B-74 Final Report



Appendix B — Coastal Engineering

Randomness of Impinging Waves and Bluff Failure

As stated previously, two types of random populations, namely wave height and bluff failure, are
required for this Monte Carlo Simulation. The frequency occurrence of wave height at the bluff
base for each reach was developed based on the time history of hindcasted wave heights
extending from 1979 to 2001. The wave height at the bluff base depends significantly on not
only the deepwater wave climate but also the water level. Peak storm waves lasting for 12 to 24
hours arriving at the bluff base can be small in magnitude if the arrival coincides with a low
water level. On the other hand, approaching waves at the base can be fairly sizeable under a
moderate wave condition if they arrive during high tides.

To ensure the combined randomness of waves and tides, individual 3-hour significant wave
heights at the bluff base were computed via the propagation of deepwater waves coinciding with
the water level measured at the precise wave-hindcasted time for the entire 22-year period.
Under the two previously-identified SLR scenarios, the corresponding SLR values were added
to the synchronized historic water levels in individual project years for deducing wave heights at
the bluff base. Thus, each computed wave height at the bluff base takes into account the
variation of the still water elevation that includes the astronomic tide level, wave-induced setup
and sea level rise. The calculated wave heights were then categorized (totally about 65,736
data points for each reach) in accordance with four meteorological seasons: a four-month winter
season (December, January to March), a two-month spring season (April and May), and two 3-
month seasons for summer (June to August) and fall (September to November).

Past field investigations indicate that bluff toe erosion mainly occurs in the winter and spring
seasons when the beach conditions are most depleted. Even with the assumed future depleted
beach conditions, a thin sand lens that provides a buffer to prevent the bluff toe from wave
exposure may exist during the summer and fall months, particularly in the City of Encinitas.
Furthermore, long swells occurring during these two seasons (June to November) are generally
benign. As a consequence, little bluff toe erosion occurs during the summer and fall months.
Therefore, the toe-erosion model only applies to the winter and spring seasons (December to
May) when wave energy is high and the sand lens fronting the bluff toe is almost nonexistent.
Wave heights at the bluff base in different reaches vary in accordance with the beach slope and
bluff base elevation. The higher the bluff base elevation is, the lower the impinging wave
heights are. The base elevation at Reach 1 is the highest (Table 5.2-2) and thus the impinging
wave heights are the smallest as compared to the remaining reaches. The impinging wave
heights at Reaches 3, 4, 5, 8 and 9 are generally greater than Reaches 1, 2 and 6.

Eight frequency distributions of wave height occurrence at the bluff base for the analyzed eight
reaches were derived from the compilations of the winter and spring data subsets. Figure 5.2-6
to Figure 5.2-13 illustrate the deduced frequency distributions (occurrence and cumulative
frequency) of wave heights at the bluff base in the spring and winter seasons for the eight
analyzed reaches without inclusion of sea level rise, while Figure 5.2-14 shows the frequency
distribution of the deepwater wave height. For the two considered sea level rise scenarios, the
cumulative frequency distributions of wave height at the bluff base during the spring and winter
seasons in individual reaches were similarly deduced. Figure 5.2-15 through Figure 5.2-22
present the distribution curves for a series of project years under the SLR scenario of the
historic trend, while Figure 5.2-23 through Figure 5.2-30 illustrate the derived cumulative
distributions in the same project years for the SLR scenario that is based on the high rate of sea
level rise (i.e., NRC-III curve).
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Figure 5.2-18 Wave Height Frequency Distribution at Reach 4 Based on Historic SLR
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Figure 5.2-19 Wave Height Frequency Distribution at Reach 5 Based on Historic SLR
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Figure 5.2-20 Wave Height Frequency Distribution at Reach 6 Based on Historic SLR
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Figure 5.2-21 Wave Height Frequency Distribution at Reach 8 Based on Historic SLR
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Figure 5.2-22 Wave Height Frequency Distribution at Reach 9 Based on Historic SLR
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Figure 5.2-23 Wave Height Frequency Distribution at Reach 1 Based on NRC-Ill SLR
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Figure 5.2-24 Wave Height Frequency Distribution at Reach 2 Based on NRC-Ill SLR
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Figure 5.2-25 Wave Height Frequency Distribution at Reach 3 Based on NRC-Ill SLR
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Figure 5.2-26 Wave Height Frequency Distribution at Reach 4 Based on NRC-Ill SLR
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Figure 5.2-27 Wave Height Frequency Distribution at Reach 5 Based on NRC-Ill SLR
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Figure 5.2-28 Wave Height Frequency Distribution at Reach 6 Based on NRC-Ill SLR
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Figure 5.2-29 Wave Height Frequency Distribution at Reach 8 Based on NRC-Ill SLR
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Figure 5.2-30 Wave Height Frequency Distribution at Reach 9 Based on NRC-Ill SLR
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In the simulations, random waves at the bluff base were selected from each corresponding
frequency distribution of wave height. Thus, the model does not follow the strict chronology of
the approaching wave sequence, but randomly samples the impinging waves at the bluff base
from the compiled statistic database. The wave selection process captures the total impinging
wave energy for the two seasons in a given year, though not in the same exact sequence.

The statistic representation in terms of the magnitude of bluff failure (referred to as the erosion
of the bluff crest), as shown in Figure 5.2-31, was derived from the observed field data reported
since the 1990’s. Among the 203 reported historic bluff failures, 137 events that had the
detailed information including length, height and depth (thickness) were used to deduce the
frequency distribution of bluff failure. Although the maximum bluff retreat did exceed 30 feet (9
meters) in depth, the majority of bluff failure (approximately 90 percent) had a magnitude of 3 to
10 feet (0.8 to 3.2 meters) in depth.

Model Implementation

The Monte Carlo simulation is a statistical approach to predict an uncertain system by using
sequences of random numbers. This technique allows for the random sampling of a pre-defined
(known) occurrence distribution of each individual element to statistically characterize the
behavior of the uncertain system.

After formulation of the frequency distributions of wave height and bluff retreat, and the
calibration of Sunamura’s empirical coefficients (k and H;), future bluff failures for a project
design life of 50 years were statistically predicted. The entire modeling system consisted of the
deterministic Sunamura submodel and a series of random numbers generated via the Monte
Carlo technique. Each individual wave height or bluff retreat was then referred to a randomly
selected number in accordance with the deduced frequency distribution that was formulated in
each reach.

In each simulation, two uncorrelated data sets were respectively generated for the wave height
at the bluff base and the magnitude of the upper bluff retreat, if a bluff failure occurs. The
random numbers represented random populations of the entire 50-year simulation period in a 3-
hour interval during the winter and spring seasons. Each simulated time step, the bluff toe
erosion was calculated from the Sunamura submodel, based upon a randomly selected wave
height. If the cumulative notch depth exceeded the threshold value (i.e., 8 feet for triggering a
bluff failure, the individual upper bluff retreat was then determined by a randomly selected value
from the second set of random populations. Subsequently, the cumulative bluff retreat and the
new notch depth were updated. This procedure continued until the end of the 50" year.
Figure 5.2-32 illustrates the flowchart of the model structure for each simulation.

Sufficient simulations were required to generate a statistic representation of the modeled
results. The range (deviation) and average (mean) values of the bluff retreat were derived from
the total required simulations. Although the random sequence of wave height selected in the
Monte Carlo Simulation cannot physically resemble a storm wave condition, the modeled bluff
retreat resulting from the accumulation of individual wave in each time step does statistically
represent the bluff failure scenarios over the simulated period.
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Figure 5.2-31 Frequency Distribution of Bluff Failure
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Figure 5.2-32 Flowchart of the Model Structure for One Simulation
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5.2.3.1 Simulated Results Without Sea Level Rise

Since the most recent field investigation of the bluff was conducted by the Corps of Engineers in
2007 to update the setback distance at the bluff-top development and other pertinent
geophysical conditions of the bluff, it is necessary for the bluff retreat simulation to extend the
time period from 2007 and 2065, although the project starting year is designated to be in 2018
(i.e., Year 0). The notch depth was last updated in 2007 and the future notch condition in 2018
is not obtainable as any economic “events” that occur before the evaluation period are not
counted as benefits. It is expected that different initial notch depths will result in the variation of
the modeled bluff retreat at the end of the 50-year simulation. Considering the possible range of
the observed notch depths, four cases with different initial notch depths of 0, 2 feet, 4 feet, and
6 feet, were included in the simulation. Figure 5.2-33 shows, for example, the predicted mean
bluff retreats averaged over 200 simulations for the four initial notch depths in Reach 8. It can
be observed that the simulation-averaged bluff retreat is directly proportional to the selected
initial notch depth. The discrepancy in the cumulative bluff retreat at the end of the 50-year
period is approximately equal to the difference of the initial notch depth. The initial condition
affects the timing when the notch will reach its threshold depth of 8 ft. The different starting
point show in Figure 5.2-33 provides a series of values of top of bluff retreat time with different
initial conditions. The economic model simulation subdivided each reach into lengths with
different initial notch depths and sampled corresponding bluff retreat rates.

To achieve a better statistic representation of the random process, sufficient Monte Carlo
simulations were executed. The time history of each simulation resembles the likely individual
scenario of bluff failure within the study area. Figure 5.2-34 shows the simulation-averaged
bluff retreats in Reach 8 for simulations of 10, 100, 200 and 1,000 runs, respectively. The
discrepancy of the simulation-averaged results reduces, as the number of simulations
increases. The discrepancy becomes negligible for 200 simulations or more. Therefore, 200
simulations should be sufficient to obtain a reliable estimate of the averaged bluff retreat.
Nevertheless, the modeled results of 1,000 simulations were provided for an economic
evaluation to account for the potential variation of the development damage at the bluff top.

It is noted that the computed wave heights are generally smaller in Reach 1, as compared to
that in other reaches, due to the elevated bluff base (Table 5.2-2). In addition, the rock
formation of the bluff face is more resistant to wave abrasion (see k value in Table 5.2-5).
Therefore, no resulting bluff retreat was modeled in Reach 1. Past bluff failure records indicate
that little bluff failure occurred within this reach, probably due to the high elevation of the bluff
base and the natural armoring of a backbeach cobble berm. Various degrees of the resultant
bluff retreat (from minor to severe) were computed for the remaining reaches. Figure 5.2-35 to
Figure 5.2-41 show the time histories of 1000 simulated results from 2007 to 2065 in Reaches
2,3,4,5,6,8and9, except Reach 1. It is noted that the project starting year is in 2018. A time
history of the mean bluff retreat is also presented in each figure. Table 5.2-6 lists the modeled
mean bluff retreat at the end of the 50-year cycle, which agrees relatively well to the average
annual retreat rate that was previously adopted in the engineering evaluation, as presented in
Appendix D. Much higher erosion rates estimated in Reaches 3, 8 and 9 are due to poor rock
resistance of the bluffs and low base elevations that result in more exposure to direct wave
impingement on the bluff base.
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Figure 5.2-33 Comparison of Simulated Bluff Retreat Related to Initial Notch Depth

Encinitas-Solana Beach Shoreline Study B-105 Final Report



Appendix B — Coastal Engineering

Figure 5.2-34 Sensitivity Analysis Related to Total Number of Simulations
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Figure 5.2-35 Simulated Bluff Failures at Reach 2 without Sea Level Rise
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Figure 5.2-36 Simulated Bluff Failures at Reach 3 without Sea Level Rise
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Figure 5.2-37 Simulated Bluff Failures at Reach 4 without Sea Level Rise
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Figure 5.2-38 Simulated Bluff Failures at Reach 5 without Sea Level Rise
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To further delineate the statistical representation of the simulated results, Figure 5.2-42
illustrates the cumulative probability occurrence of the predicted resultant bluff retreat at the end
of a 50-year project period in Reach 8. The figure implies that only a 5-percent chance for the
cumulative bluff retreat of 82 feet or greater would occur at the end of the 50" year. The similar
statistical representation can also be deduced for the remaining reaches.

The numerical modeling that combines both the semi-empirical formulation developed by
Sunamura and the Monte Carlo simulation technique enables a systematic, statistical analysis
to incorporate a variety of physical variables. These include offshore wave environment,
climatological changes, sea-level rise, variation in rock resistance of bluffs, the elevation of the
shore platform, and the presence of transient sands or shingles that form a buffer to protect the
bluff toe against wave abrasion. The significance of this Monte Carlo simulation is to allow for
the characterization of each individual episodic event that closely resembles the natural process
of bluff failure. The bluff retreat may occur gradually or episodically. A minor bluff failure can be
immediately followed by another one with varying magnitudes over a short period. Conversely,
a severe bluff retreat may require a long period for another potential bluff failure to occur when
the re-eroded notch reaches the critical depth again.

Table 5.2-6 Modeled Bluff Retreat Averaged Over 1000 Simulations Under Without SLR
conditions

Cumulative Bluff Annualized Bluff Geologically Averaged
Reach o Retreat Retreat Bluff Retreat Rate (ft/yr)*
ver 50 years (ft) (ftlyr)
1 0.0 0.0 0.2
> 14.1 0.3 0.3-05
3 80.4 1.6 1.2
4 44.3 0.9 1.0
5 48.6 1.0 0.2-0.6
6 0.3 0.007 0.1-1.0
7 N/A N/A N/A
8 83.7 17 04-1.2
9 92.5 1.9 0.4-1.2

*: from USACE-SPL, 2003

A considerable discussion, based upon the geologic morphology, is presented in Appendix C in
estimating an annualized bluff retreat over a long-term basis. While it discusses the benefits
and shortcomings of contemporary methodology used in assessing relative rates of bluff
erosion, there remains a reliance on historic data, which may possibly underestimate future
erosion rates. Moreover, when one attempts to assess changes in the future climate, or the
effect of high sea-level rise, empirical estimates become even more tenuous. For example,
Reach 1 would likely have some measurable erosion over the next 50 years, and Reach 6 may
likewise experience more erosion than the numerical simulations suggest.
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5.2.3.2 Simulated Results With Project Sea Level Rise

The Monte Carlo bluff retreat simulations were also carried out for the two sea level rise
scenarios, including the historic trend and the high rate (NRC-III curve), respectively, to assess
the potential impact of sea level rise on the predicted bluff erosion in the future. The time series
of the 1,000 simulated results for the cumulative bluff top retreat distances are shown in Figure
5.2-43 through Figure 5.2-49 for the low SLR scenario following the historic trend. Figure
5.2-50 through Figure 5.2-57 show the simulated results for the high SLR scenario, based on
the NRC-IIl curve. The time histories of the predicted mean bluff retreat over 1,000 simulations
are also presented as combined figures for comparison. It is noted that the predicted bluff
failure in Reach 1 will only occur for the high SLR scenario based on the NRC-IlII Curve
projection.

A comparison of modeled results was made for the three predicted water level conditions
(without SLR, low SLR following the historic trend and high SLR based on the NRC-III curve), as
shown in Figure 5.2-58 to Figure 5.2-61 for all eight simulated reaches. It can be seen that the
prediction from the NRC-IIl curve yields extremely large cumulative bluff retreats (e.g.,
exceeding 200 meters over 59 years in Reach 9), as compared to the other two scenarios.
Whether it represents a realistic prediction or an overestimated model simulation is debatable.
The Monte Carlo simulations were based on the assumption that the bluff base elevation is
unchanged even with the continuous landward bluff retreat in the future. However, it may be
reasonable to expect that the bedrock layer at the bluff base is elevated as the bluff retreats
landward. Therefore, considering the uncertainty of the statistical prediction, a range of
potential bluff retreat, as also shown in Figure 5.2-58 to Figure 5.2-61, was estimated between
the upper bound (a constant elevation at the bluff base) and the lower bound (an elevated
bedrock layer approximately following the upward slope of the inshore platform slope (Table
5.2-2). The shady area shown in each figure can be considered as a likely range of the future
bluff retreat that was predicted under the high sea level rise scenario (i.e., NRC-III curve).

5.24 Randomness of Wave Related Flooding

The flooding potential resulting from wave overtopping at Highway 101 within Reach 7 depends
on the impinging storm waves and water levels. Wave overtopping is likely to occur during the
events of large waves and high water levels. The road closures presented in Appendix C4 were
evaluated to determine the approximate nearshore oceanographic conditions (i.e., wave height
and maximum tidal elevation) during each respective documented road closure. These results
are presented in Table 5.2-7. Although there is some variability in the significant wave height,
there appears to be a closer correlation between the road closures and the water levels as
approximately 70 percent of the Highway 101 closures occurred during periods of elevated high
tides exceeding +5.5 feet, MLLW. Furthermore, this also suggests that moderate wave
conditions will have a greater wave overtopping potential under high sea levels that include sea
level rise in the future (i.e., two identified sea level rise scenarios).
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Figure 5.2-43 Simulated Bluff Failures at Reach 2 Based on Historic SLR

Encinitas-Solana Beach Shoreline Study B-117 Final Report



Appendix B — Coastal Engineering

0, T T T T T

B0 -

Reach 3, SLR = Historic rate

50

s
(=]

Cumulative bluff retreat distance (m)
G
=

D 1 1 1 1
2005 2015 2025 2035 2045 2055 2065
Year

Simulated Bluff Failures at Reach 3 Based on
Historic SLR

|l

Figure 5.2-44 Simulated Bluff Failures at Reach 3 Based on Historic SLR
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Figure 5.2-45 Simulated Bluff Failures at Reach 4 Based on Historic SLR
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Figure 5.2-46 Simulated Bluff Failures at Reach 5 Based on Historic SLR
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Figure 5.2-47 Simulated Bluff Failures at Reach 6 Based on Historic SLR
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Figure 5.2-49 Simulated Bluff Failures at Reach 9 Based on Historic SLR
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Figure 5.2-50 Simulated Bluff Failures at Reach 1 Based on NRC-IlIl SLR
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Figure 5.2-51 Simulated Bluff Failures at Reach 2 Based on NRC-IlIl SLR
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Figure 5.2-52 Simulated Bluff Failures at Reach 3 Based on NRC-IlIl SLR
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Figure 5.2-53 Simulated Bluff Failures at Reach 4 Based on NRC-IlIl SLR
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Figure 5.2-54 Simulated Bluff Failures at Reach 5 Based on NRC-IlIl SLR
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Figure 5.2-55 Simulated Bluff Failures at Reach 6 Based on NRC-IlIl SLR
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Figure 5.2-56 Simulated Bluff Failures at Reach 8 Based on NRC-IlIl SLR
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Figure 5.2-57 Simulated Bluff Failures at Reach 9 Based on NRC-IlIl SLR
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Table 5.2-7 Approximate Oceanographic Conditions during HWY 101 Reach 7 Road
Closures

Date Duration of Closure Wave Height, Hg Maximum Tidal Elevation,
(hrs) (ft) (ft), MLLW
1/22/88 40.0 16.4 6.92
3/1/91 8.0 10.8 6.23
3/12/92 4.0 4.6 5.05
3/25/92 4.0 4.6 5.31
11/3/92 5.0 3.0 6.56
1/18/93 6.0 10.5 6.36
1/19/93 5.0 10.5 6.43
2/6/93 3.0 8.9 6.79
3/3/93 8.0 3.0 472
12/13/93 3.2 52 6.82
2/7/94 1.0 6.2 6.17
9/30/94 4.0 2.6 5.22
1/2/95 2.5 4.3 6.96
1/3/95 2.5 10.5 5.41
1/12/95 7.0 12.8 5.54
1/13/95 2.5 12.5 5.68
1/16/95 3.0 7.2 5.97
1/23/95 2.5 8.2 5.22
1/24/95 2.5 8.2 5.28
1/30/95 10.5 3.3 6.59
2/3/95 4.0 14.1 5.38
2/9/95 7.0 6.6 4.86
12/17/95 2.5 8.5 5.38
12/19/95 8.0 8.5 6.40
12/20/95 12.0 8.5 7.02
12/20/95 5.0 8.5 7.02
12/22/95 15.0 8.5 7.25
1/1/96 4.0 3.9 5.61
2/7/96 2.5 7.9 5.09
2/18/96 3.0 7.5 6.63
10/26/96 1.0 3.6 6.53
2/6/97 3.0 3.6 6.76
2/7/95 3.5 6.6 6.69
2/21/97 4.0 4.3 5.48
10/30/97 13.0 1.3 6.69
11/12/97 3.0 4.6 7.71
11/13/97 2.0 4.6 7.84
11/14/97 1.0 52 7.71
11/15/97 3.0 59 7.35
11/28/97 3.5 7.2 6.89
12/4/97 4.0 9.2 6.86
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Since storm water levels combining the astronomical tides with wave-induced setup vary during
a storm event, the peak waves of a severe storm impinging onto the Cardiff shoreline (Reach 7)
can coincide with water levels ranging from high to low. The maximum wave runup elevations
for two storm events with the same intensity can be vastly different, depending on the resultant
water levels at the time when the storm waves arrive. Therefore, a probabilistic representation
on wave overtopping scenarios is presented in this analysis. Subsequently, the economic
analysis for road closures can be deduced through a random process using a similar Monte
Carlo Simulation technique. In the following sections, return storm waves, frequency
occurrences of various water levels, and wave runup calculations are addressed to characterize
the wave-related flooding (induced by large waves and high water levels) at Highway 101 within
Reach 7.

Return Storm Wave Heights

The selected extreme extratropical wave events that were hindcasted to the nearshore coastal
zone in the Encinitas and Solana Beach study area (Table 3.3-1) were statistically analyzed to
determine their respective extreme recurrence intervals.

The Automated Coastal Engineering System (ACES), developed by the Corps of Engineers
(USACE, 1992), was employed to perform the extreme significant wave height analysis. This
application provides significant return wave height estimates of 2, 5, 10, 25, 50, and 100 years
for a given input data array of extreme significant wave heights. The ACES program utilizes the
approach developed by Goda (1988) to fit five candidate probability distributions. The candidate
distribution function chosen to best represent the extreme return wave heights impacting the
Cardiff shoreline (Reach 7) is a Weibull distribution with an exponent value of 1.0. Table 5.2-8
presents the estimated representative extreme return wave heights for the selected extratropical
storms, as presented in Table 3.3-1.

Table 5.2-8 Estimated Extreme Return Wave Heights for Extratropical Storms (Reach 7)

Depth Extreme Return Significant Wave Heights, in feet
ft, (MLLW) 2 -yr 5-yr 10-yr 25-yr 50-yr 100-yr
32.5 12.5 15.1 17.4 20.3 22.3 24.6

The largest hindcasted nearshore wave height of 22.6 feet occurred during the March 1983
storm event. According to the return storm wave heights presented in Table 5.2-8, the March
1983 storm event has a return frequency of approximately once every 50 years. The El Nino
season of 1983 is typically considered to meet the coastal and oceanographic design criteria.
However, it is important to note that this is due primarily to the severity of various clustering
storm events that impacted the southern California coast during the 1982-1983 period, which
resulted in extreme high water elevations and high beach erosion in addition to large nearshore
wave heights.

The analysis conducted for this study includes return wave heights for storms recurring over the
2, 5, 10, 25, 50, and 100-year period, as presented in Table 5.2-8. However, large return
waves typically break in deeper water zones, which effectively increases the distance that the
broken waves must travel before impinging upon the shoreline. The larger the wave height is,
the farther offshore waves will break. For this reason, an additional forced wave breaking
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condition was also evaluated to account for waves breaking close to the toe of the non-
engineered riprap revetment.

5.2.41 Storm Water Levels

The prevailing tidal characteristics exhibited within the project site are presented in Table 3.2-1.
For the purposes of analyzing the exposure of Reach 7 to wave-induced inundation, the tidal
elevations measured at the Scripps Pier in La Jolla were quantified for a 23-year period,
extending from 1979 to 2001 (i.e., the same period of wave hindcast). The tides observed at
the Scripps Pier NOS Tidal Station are considered to be the representative tidal characteristics
within the Cardiff coastal zone. The tidal records were analyzed to determine the duration of a
particular tidal range (e.g., between +1.00 and +1.25 meters, MLLW) within the entire period of
record. The percentage of each tidal range occurrence is presented in Table 5.2-9.

Table 5.2-9 Percentage of Tidal Elevation Occurrences for Cardiff Coastal Zone (Reach 7)

RZ:\dga; E:ﬁvlattcv) Percentage of Occurrence [%)]
<0.0 4.7
0.0-0.25 8.2
0.25 - 0.50 11.1
0.50-0.75 15.4
0.75-1.00 20.2
1.00-1.25 18.0
1.25 -1.50 12.2
1.50 -1.75 6.7
1.75-2.00 2.8
2.00-2.25 0.6
2.25-2.50 <0.1
>2.50 0

Typical maximum storm surge on the order of 0.3 to 0.5 feet in the San Diego region is
insignificant as compared to the wave-induced setup  (USACE-SPL, 1991). Use of the
measured tides at the Scripps Pier station from 1979 to 2001 automatically takes into account,
to a certain extent, the effect of storm surge during a storm event within this measured period
that includes the 1982-1983 and 1997-1998 El Nino seasons. In this analysis, storm water
levels were computed from the measured astronomical tidal elevations superimposed by wave-
induced setup depending on the intensity of each storm event. Wave-induced setup were
computed for various return storm wave heights and their corresponding breaking wave
condition in accordance with the formulations presented in the Coastal Engineering Manual
(USACE, 2002). The formulations were based upon the variation of the radiation stress varying
within the surf zone. Table 5.2-10 presents the estimated wave setup for various return wave
heights as listed in Table 5.2-8.

Table 5.2-10 Estimated Return Wave Setups

Return Frequency (yrs) Estimated Wave Setup (ft)
2 1.6
5 1.9
10 2.1
25 2.3
50 25
100 2.8
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5.2.4.2 Wave Runup Analysis

In order to determine the maximum wave runup elevations impacting the Highway 101 corridor,
it was assumed that the storm waves attack on a pre-existing eroded profile. Transect (SD-625)
located almost directly in the mid-section of the Cardiff shoreline was chosen to best represent
the beach profile characteristics seaward of Highway 101. The previous City of Encinitas and
SANDAG sponsored surveys at Station SD-625 (Figures C1-31 of Appendix C1) and two
additional beach profile surveys, C6 and C7, as defined by the City of Encinitas during the
Feasibility Study and Conceptual Plan for the Relocation of the San Elijo Lagoon Inlet (Coastal
Environments, 2001), were chosen to determine the eroded storm beach profile.

Based on the three available depleted spring profiles, the historical information regarding storm
scour at this particular site, and the known geomorphologic characteristics adjacent to, and
seaward of the San Elijo Lagoon, the design scour elevation within the Cardiff (Reach 7) coastal
segment was estimated to be approximately -1.0 feet, MLLW. As evidenced in the SD-625
surveys, the non-engineered riprap revetment that protects Highway 101 maintains an average
slope of 4 to 1 (horizontal to vertical) and terminates at the shoulder of the roadway/bike lane at
an average elevation of +17.7 feet, MLLW. The inshore slope extending from -1.0 to -6.0 feet,
MLLW is approximately 80 to 1 (horizontal to vertical). Seaward of -6.0 feet, MLLW, the
offshore slope is approximately 40 to 1. The eroded scour profile employed during the course of
this wave runup analysis is illustrated in Figure 5.2-62.

A wave runup analysis was performed to assess the future without-project vulnerability of
Highway 101 to wave-induced inundation and projectile debris resulting from hazardous storm
events of varying frequencies. The design criteria described and detailed above were imported
into the “WRUP” computer program, developed by Noble Consultants, Inc., to calculate the
wave runup elevations. The technical methodology that WRUP employed is strictly based on
the equations, curves and methods contained within the Shore Protection Manual (SPM) and its
referenced publications (USACE, 1984).

Wave runup simulations were executed for significant nearshore wave heights associated with
return extratropical cyclonic storms events ranging from 2 to 100 years, as well as a forced
breaking wave condition, with wave periods ranging from 14 to 20 seconds. The design water
level elevations ranged from +3.0 to +9.0 feet, MLLW and were incrementally increased by 0.25
meters for each significant wave height simulation. This exercise was performed to assess the
potential exposure duration of Highway 101 during extreme return storm events.

5.2.4.3 Randomness of Wave Overtopping

Based upon the depth-limited breaking wave criteria and various return wave conditions, the
wave runup computations indicate that waves will overtop the protected revetment at a
minimum storm water level of +6.6 feet, MLLW. During tide levels of +6.6 ft MLLW concurrent
with depth limiting wave conditions, the roadway will experience overtopping. Accounting for
the storm wave setup as described in Section 5.2.3, storm waves overtopping Highway 101 at
an elevation of approximately +17.5 feet, MLLW would vary in accordance with different
astronomical tidal levels under varying return storm wave conditions. Table 5.2-11 presents the
deduced minimum tidal elevations for the analyzed return storm events to result in Highway 101
wave overtopping. For example, under a 5-year return storm event, the non-engineered
revetment will be overtopped during the period in which the tide levels are higher than the
elevation at +4.7 ft, MLLW.
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Table 5.2-11 Deduced Minimum Tidal Elevations for Highway 101 Wave Overtopping

Return Frequency Minimum Tidal Elevation
(yrs) Meters MLLW ft, MLLW
2 1.51 5.0
5 1.43 4.7
10 1.36 4.6
25 1.29 4.2
50 1.23 4.0
100 1.15 3.8

Figure 5.2-63 through Figure 5.2-65 respectively present the deduced probability for waves
overtopping the protective revetment with a crest elevation at approximately 17.7 feet, MLLW
under three different sea level scenarios :1) no sea level rise, 2) the historic trend, and 3) the
projected sea level rise following the NRC-Ill curve. The wave overtopping occurrence will
increase from about 20% under the present-day conditions, to approximately 30% and 73% in
Year 2068 respectively under the historic trend and the projected high sea level rise scenario
(i.e., the NRC-Ill curve) for a 10-year return wave height.

To characterize road closures along the Highway 101 corridor (i.e. waves overtopping the
protected revetment) for a project life of 50 years under the without project conditions, two
primary oceanographic parameters, namely return storm waves and astronomical tides, need to
be randomly selected to prescribe the uncertain nature of wave overtopping events. Therefore,
the Monte Carlo Simulation technique (Appendix E) used in the modeling of bluff failure
scenarios can also be applied to provide the statistical representation of the road closure
analysis for assessing the potential economic impact. This task was performed in the economic
analysis and is presented in Appendix E.

In addition, it is also noted that a small section of the embankment of Highway 101 at Cardiff
was damaged during the 2009-2010 El Nino season. It further demonstrates the need to
upgrade the existing non-engineered protective revetment to provide an adequate protection for
the road embankment from wave-induced scouring under the future sea level rise conditions.
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6 PLAN FORMULATION

The without-project-conditions analysis indicates that portions of the study area are prone to
continuous bluff base erosion and resulting bluff failure in Encinitas and Solana Beach. The
persistently occurring bluff failure will threaten the existing land development along the bluff top.
Based upon these high value developments and the likelihood that local interest will expend
efforts in avoiding future structure damage and land loss, the anticipated future without project is
continued construction of emergency seawalls with some bluff top structure losses resulting
from bluff failure. Reaches 3, 4 and 5 in Encinitas and Reaches 8 and 9 in Solana Beach
warrant alternate measures to mitigate further bluff failure resulting from storm wave attack at
the bluff base. Two shoreline segments are identified where protective beach fills plans are
approximately 10,600 feet in length from Reach 3 thru Reach 5 and 7,500 feet for the entire
Solana Beach shoreline (i.e., Reaches 8 and 9).

This chapter discusses alternative measures that can provide storm damage protection in the
Encinitas/Solana Beach shoreline area. A preliminary screening of an array of alternative plans
identified several pertinent alterative measures (USACE-SPL, 2003). These alternative
measures will be further detailed in this chapter, following a generic overview of various
fundamental engineering techniques for shoreline protection against wave attack and for beach
sand preservation to mitigate shoreline retreat.

6.1 Engineering Techniques for Shore Protection

The engineering techniques for shore protection can be classified into two major categories
identified as the soft-structural and hard-structural methods. The soft-structural method
includes beach fills, sand scraping, or sand bypassing/recycling. Hard structures consist of the
sand retention features that impede alongshore sand movement (e.g., groins, jetties, artificial
reefs, or detached breakwaters), and the storm-protective features, which directly prevent
shoreline or upland erosion (e.g., coastal armoring, seawalls or revetments). Detailed
summaries of engineering methods, techniques, and data pertinent to the sand preservation
strategies and shore erosion problems can be referenced to the Shore Protection Manual
(USACE, 1984), a coastal engineering reference prepared by Dean and Dalrymple (2002), and
the Coastal Engineering Manual (USACE, 2002), as well as other Corps publications. These
shoreline protection techniques are briefly reviewed as follows.

6.1.1 Soft Structural Approaches

Beach Nourishment

Beach nourishment is the most non-intrusive technique available for shoreline protection. A
beach fill, with the widened beach, offers storm protection to the shoreline and upland both by
reducing wave energy nearshore and by creating a sacrificial beach to be eroded during a
storm. Other benefits of the beach fill include creating additional recreational area and
providing, in some cases, environmental habitats for endangered species. This approach
directly addresses the deficit of sand in the system with the least potential of causing adverse
effects on adjacent property. It is a benign and acceptable approach to beach erosion
mitigation. This practice is supported by the National Research Council (1995), which has
strongly endorsed the beach fill measure and has issued substantial design guidelines.
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Sands dredged from the offshore or onshore borrow sites can be transported and placed on the
beach mechanically or hydraulically. However, the hydraulic means has been used in most of
the beach fill projects in the United States, in which the sands are scraped from the offshore
borrow site by a hydraulic or hopper dredge, and is pumped via floating pipelines to the receiver
site where it is discharged onto the beach. The RBSP conducted in 2001 is an example of this
application (Noble Consultants, 2001). The RBSP included the restoration of 12 beaches in
San Diego County between Oceanside and Imperial Beach, California. More than two million
cubic yards of sand were dredged from six offshore borrow sites, transported to each of the 12
beach sites, and carefully placed within the designated beach limits.

However, a beach sand fill represents the replacement of a sand resource, but does little to
avoid the need for subsequent replenishment. Thus, the use of nourishment as an erosion
control technique requires a continuous financial commitment. The sand nourishment practice
is not without potential consequences, which can include: 1) increasing the offshore transport of
sand during storms that may impact the nearshore marine habitats; 2) forming nearshore bars
resulting from the increase of cross-shore sand movement that alters incoming wave dynamics
affecting recreational surfing; 3) increase sand shoaling at tidal inlets affecting lagoon circulation
and inlet closure; and 4) sand burial of surf-zone rocky habitat.

Adjustments for Sea Level Rise

Under the scenarios of future sea level rise, the amount of sand required to be placed with each
beach-fill to obtain and sustain a fixed shoreline position will vary over time depending on the
rate and acceleration in the sea level changes. Beach-fill alternatives account for this change
by changing the re-nourishment volumes over the period of analysis to hold the proposed
shorelines steady to account for sea level rise. This results in a steady risk reduction for shore
protection over the project life. The increase in nourishment volumes is estimated through
application of the Bruun Rule applied over the period of analysis using the ranges of sea level
rise increases described for the NRC scenarios, see Figure 6.1-1.

SHORELINE RETREAT

R L

< 5 | S ___— ELEVATED SL
} BoTTOM AFTER ~—_

~ SEA LEVEL RISE INITIAL SL

INITIAL
BOTTOM PROFILE

Figure 6.1-1 Shoreline Response to Sea Level Rise per Brunn Rule (USACE, 2002)"

'R= shoreline retreat; S= increase in sea level; L= cross shore distance to water depth H*; B= berm height of eroded
area; and H*= closure depth.
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Beach Scraping

Beach scraping is the removal of material from the lower part of the beach for deposition on the
higher part. Beach scraping is usually performed by a scraper pan or front-end loader, which
removes or skims the uppermost layer of the beach. Scrapped sands are used to construct a
temporary protective berm on narrow beaches. The winter sand berm constructions at
Carpinteria, Seal Beach and Surfside/Sunset Beach illustrate this type of practice. After each
winter season passes by, the berms are moved and the beaches are restored to their without-
berm conditions.

Beach scraping is different from artificial nourishment. Artificial nourishment is the placement of
new material imported from off-site sources. Beach scraping redistributes the available beach
material in @ manner that improves the coastal protection capabilities of the overall beach profile
without providing any new beach material. A technically responsible beach-scraping program
that skims no more than one foot of the upper beach surface will not induce any adverse effects
on adjacent beaches (Brunn, 1983). Brunn (1983) also stated that beach scraping should only
be done where beach material is available in relative surplus in the profile. This is the area of
regional sand deficit and active fluctuation of the beach profile where ridges build up by swells
following a storm or during the spring and summer seasons.

Sand Bypassing/Recycling

Sand bypassing involves the mechanical transfer of sand around littoral barriers such as jetties
and breakwaters. Sand from the accretion area updrift of the barrier is used to nourish the
eroded downdrift beaches and maintain the natural littoral transport. In other situations, sand
traps are excavated in inlet areas. These traps are periodically dredged to remove the sand,
which is deposited there by the tidal currents and impinging waves in the inlet. Effective
bypassing can be accomplished when the dredged sands are placed on the downdrift beaches.
This has been done on a regular basis at Santa Barbara, Ventura, and Channel Islands harbors
located within the Santa Barbara and Ventura Counties, and at Batiquitos Lagoon in San Diego
County.

Sand recycling is performed to transfer beach material from a sand-abundant segment to a
sand-deficient one within a well-defined littoral drift cell via a mechanical means. If the sand-
abundant beach segment is located downdrift of the sand-deficient reach, the replenished sand
material will eventually be moved back to the original beach segment. Thus, the sand recycling
process can continue on a regular basis as long as the surplus of sand material is available.
Since the overall sediment budget within the littoral cell remains unchanged, no long-term
adverse effect will result.

6.1.2 Hard Structural Approaches

Hard structures are built to prevent further shoreline erosion or to impede the motion of sand
along a beach. Based on structure objectives and features, hard-structures for shoreline
protection can be divided into three categories: cross-shore sand retention structure such as
groins and jetties that mimic headlands; shore-parallel sand retention structures including
submerged or non-submerged artificial reefs and offshore breakwaters; and shore-parallel
protective structures consisting of seawalls, bulkheads and revetments.
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Cross-Shore Sand Retention Structures

Cross-shore sand retention structures, such as groins and jetties, are constructed perpendicular
to the shore to form fillets that protect or retard beach erosion. The structures typically extend
from a point landward of the predicted shoreline recession to an offshore location that is far
enough to trap a portion of littoral transport. Most of the littoral transport moves in a zone
landward of the typical breaker line under the prevailing wave conditions (usually about the 10
foot water depth). Hence, extension of sand retention structures beyond that depth is generally
uneconomical (USACE, 1984). The groin field constructed in Newport Beach has demonstrated
the sand retention purpose in maintaining an adequate beach width for storm protection of the
shorefront properties.

A cross-shore sand retention structure acts as a barrier to alongshore sediment transport. The
amount of sand trapped by the structure depends on the permeability, height and length of the
structure, and the background net to gross longshore transport ratio. As material accumulates
on the updrift side of the structure, supply to the downdrift side is reduced. These result in a
local beach accretion on the upside of the structure (fillet) at the expense of an erosion of the
beach for some distance downdrift, as sketched in Figure 6.1-2. The upcoast fillet is
sometimes pre-filled to mitigate any loss of material on the updrift side. After the shoreline or
beach nearby the structure adjusts to an “equilibrium” stage in accordance with the wave
conditions, littoral drift will pass the structure either directly over it or be diverted around the
seaward end of the structure. Because of the adverse effects on the downdrift shoreline, the
cross-shore sand retention structures should be used as a protective feature only after careful
consideration of the many factors involved.

Shore-Parallel Sand Retention Structures

Shore-parallel sand retention structures, such as submerged or emergent artificial reefs and
offshore breakwaters, are built parallel to the shoreline to provide dual purposes of protecting
shore areas from direct wave action and of trapping littoral sand on landward beaches. The
structures induce wave reflection, diffraction, breaking and energy dissipation, leading to a
“shadow zone” shoreward of the structures where the wave energy is reduced. As wave energy
is the primary driver of littoral transport, the significant reduction in wave energy results in the
deposition of sediment behind the structure, as shown schematically in Figure 6.1-3.

As sand is deposited, a seaward projecting shoal is formed in the still water behind the
breakwater. This projecting shoal in turn acts as a groin, which tends to cause an advance in
the updrift shoreline. The shoal projection will grow until either a new equilibrium stage (e.g.,
Salient) is reached in accordance with the littoral transport or a tombolo is formed connecting
the breakwater to the shore.

The effectiveness of a shore-parallel retention structure acting as a sand trap in providing a
protected area depends on its height and length in relation to the wave action and variation in
water levels at the site and on its offshore location. If it is desirable for an offshore sand
retention structure to not disturb the view of the sea, the structure can be designed submerged,
allowing a shallow water depth atop the structure. The rubble-mound Santa Monica breakwater
located in Los Angeles County illustrates the benefit of these structures resulting in a moderate
and stable beach gain. The Venice breakwater, also in Los Angeles County, is an example of
an emergent structure that provides a moderate and stable beach gain.
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Figure 6.1-2 Cross-shore Sand Retention Feature
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Figure 6.1-3 Shore-Parallel Sand Retention Features
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Figure 6.1-4 Shore-Parallel Storm Protective Feature: Seawall, Bulkhead & Revetment
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Shore-Parallel Storm Protective Structures

Shore-parallel storm protective features such as seawalls, bulkheads, and revetments are
structures placed parallel to the shoreline to separate a land area from the ocean, as shown in
Figure 6.1-4. These structures are generally constructed to protect buildings, infrastructure,
and uplands (dunes, bluffs, cliffs and wetlands) from wave attack. Seawalls are designed to
resist the full forces of waves while bulkheads are designed to retain fill, and are generally not
designed for direct exposure to wave action. Revetments are flexible structures designed to
protect shorelines against erosion by currents or wave action.

Shore-parallel storm protective structures protect only the land immediately behind them.
These structures provide no protection to either upcoast or downcoast shoreline and provide no
benefits in trapping nearshore sand or in protecting beach from erosion.

6.1.3 Innovative Structure Approaches

Everts (Everts and Eldon, 2000) introduced a concept of naturally occurring beach-retention
structures that are responsible for preservation of sandy beaches. The features are generally
classified according to their mechanism of beach retention: those that block sediment, block
wave energy, or beneficially alter incident surf patterns. Studies are still undergoing to better
quantify the characteristics of the naturally occurring rocky features, formational outcrops, or
deltaic substrates and to investigate how they might be applied to mimic similar conditions on
eroding shores. Strategies under review include construction of artificial headlands, artificial
reefs, enhancement of existing outcrops, and nearshore and foreshore placement of gravel,
boulders, and cobble.

6.2 Alternative Measures Considered

The application of any specific engineering technique for shore protection requires a systematic
and thorough study. In particular, the selection of project alternatives for a given environment
and location entails a detailed site-specific consideration of needs and littoral transport
dynamics as well as a multidiscipline appraisal of the induced impacts including environmental
quality, cost and economic benefits. After reviewing all possible shore protection techniques, a
preliminary screening of alternative measures was performed to narrow the field by eliminating
those measures that prove unacceptable or infeasible at a second glance (USACE-SPL, 1996).
Measures passing this screening were analyzed and screened further via thorough discussions
with federal, state, and local agencies, and local residents until several candidate alternative
measures were selected. The alternative measures considered for further detailed analyses
during this plan formulation phase are limited to 1) beach fills; 2) a hybrid plan consisting of
sealing up the toe notches at the bluff base prior to the construction of scaled-back beach fills;
and 3) seawalls.

6.2.1 Beach Fills

The most desirable protection for the project shoreline that all stakeholders seem to agree on is
a wide protective beach as a direct consequence of an artificial beach fill. The beach fill is the
most non-intrusive technique available for shoreline protection while also enhancing recreational
opportunities for beach goers -- which potentially provides NED benefits and induced regional
benefits for local governments. The RBSP conducted in 2001 received widespread public
support in San Diego County. The effectiveness in preventing bluff toe erosion and the
associated economic benefits in the study area have been well documented by local
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governments, even though a portion of placed sands has been lost from the littoral system since
placement.

Beach fills considered under this plan formulation phase consist of two separate shoreline
segments in Encinitas and Solana Beach: 1) Segment 1- extending from 700 Block, Neptune
Ave to Swami’'s Reefs (Reaches 3 to 5), and 2) Segment 2 - stretching from Table Tops Reefs
to the southern city limit in Solana Beach (Reaches 8 and 9). Swami’s and Table Tops Reefs,
acting as natural sediment entrapment barriers, are designated as one of the boundary ends for
each respective beach fill. Environmental constraints of potential impacts on the existing rock
habitats (e.g., surfgrass) and surfing breakers in the reef areas also preclude any sand
placement within the immediately adjacent reef areas. Therefore, the proposed alongshore
length of each beach fill is shorter than the individual segment length. The beach fill proposed
for Segment 1 is approximately 7,800 feet long, while artificial beach widening in Segment 2
extends for approximately 7,200 feet in length. Figure 6.2-1 shows the alongshore extent of
beach fill in Segment 1, while Figure 6.2-2 illustrates the beach fill boundary within the City of
Solana Beach (i.e., Reaches 8 and 9).

Beach fills spread laterally alongshore in an upcoast and downcoast directions as waves rework
on the artificial deposits. A filled beach width would gradually narrow to a stage that sand
replenishment is necessary to restore the required width for the protection against storm wave
attack. Thus, a repetitive sand replenishment program is essential to ensure a successful
beach fill project. The period and the volume for each replenishment cycle can be estimated via
a numerical simulation using the Corps GENEralized Model for Simulating Shoreline Change
(GENESIS) and in the evaluation of measured shoreline data at the specific and/or similar
project sites. The GENSIS modeling effort performed under this feasibility study is presented in
the Chapter 7.

The without-project-future conditions is a sediment starved beach profile where the winter-
spring condition is completely denuded at the bluff toe along both shoreline segments, even
though moderate to narrow beaches have been observed as recently as 2009 as a direct
consequence of the SANDAG beach nourishment project in 2001. The required width of the
beach fills was derived from the seasonal variation in beach width that has been observed in the
field, the anticipated seasonal and severe storm cross-shore erosion, and coincident wave-
runup at the bluff base. Historical observations within the Encinitas/Solana Beach shoreline
indicate that the typical seasonal variation in MHHW beach width is about 40 to 70 feet
(USACE-SPL, 1991). The storm-induced short-term shoreline retreats measured from past
severe storm events (e.g., 1988 January storm) were approximately 100 feet (see Appendix B
of USACE-SPL, 1991). And a long history of seasonal beach profiles provide data to quantify
the likely cross-shore distribution of littoral drift on the profile that can protect the bluff toe from
wave and tide impact.

The width of protective beach and its periodic re-nourishment period is optimized through an
economic NED analysis discussed in the Appendix E. Alternate widths were developed in 50-
foot increments up to an increased width of 400-feet or until the analysis demonstrated a decline
in net benefits. The affects of additional beach fill on reducing bluff top erosion is discussed in
Section 6.6, Beach Fill Affects on Bluff Failure. This analysis is in accordance with the Corps’
planning guidelines to select an optimal beach width, and is further described in Chapter 12.
These optimal beach fills were based on the overall project net benefits and include details such
as initial beach nourishment width and sand replenishment cycles. The design sand placement
densities, or volume of sand placed per alongshore length (cy/ft) is based on the analysis of site
specific beach profiles and V/S ratios. The construction beach fill prism dimensions are typical
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for the California coasts with crest height at +10 feet MLLW, foreshore slope of 15:1 (horizontal
to vertical), and tapering to the back beach elevation ranging from about +12 to +18 feet above
MLLW. Figure 6.2-3 and Figure 6.2-4 illustrate a typical beach fill construction template and an
idealized average profile translated at the MSL to equate to the increase in beach width. There
was no attempt to balance the fill areas on these figures -- and this idealized profile is not the 2-
year sand thickness profile used in the impact analysis.

6.2.2 Hybrid Plan

Regulatory permit applications to the federal and state agencies are required prior to initiating
any beach fill activity. Therefore, the environmental review process as well as the availability of
funds appropriations can affect the timing of each sand replenishment cycle. In addition, the
cyclic variation of annual wave climate in a short time span (e.g., 4 to 7 years) may accelerate
or slow down sediment loss during a particular replenishment cycle as compared to the average
projection derived from historical observations or model simulations. Further, SANDAG may
implement another RBSP in the future. As a consequence, there exists some risk that a
protective beach may be eroded away before the next designated sand replenishment cycle is
carried out. This can be due to either deficiency of available funding, delay due to
environmental review, or severe storm events occurring. Under such incidents, the bluff base
would again be vulnerable to direct wave attack. Bluff failure may be triggered from additional
toe erosion, if a substantial toe notch has previously been developed.

The comprehensive beach fill based strictly on a minimum storm-protective beach width
criterion, as previously described in Section 6.2.1, may not be achieved due potentially to 1)
funding availability in a particular replenishment cycle year, 2) unexpected severe climatologic
environment occurring during a replenishment cycle. The full beach width required for the bluff
protection may not be maintained throughout the entire project life cycle. Therefore, with the
increasing severe storm occurrence predicted in Southern California (Graham, 2001), the
denuded beach conditions similar to those observed prior to the 2001 SANDAG beach
nourishment project may occur between replenishment cycles within the 50-year project design
life.

To prevent the bluff base from toe erosion during a short period in which the beach is almost or
completely depleted, a hybrid plan combining notch fill and a beach fill with a narrower beach fill
than a beach only plan is an alternative. The plan provides the flexibility of a required beach
width necessary for bluff base protection. It can optimize the design width of a beach fill that is
potentially constrained by the limitation of available funding and associated environmental
impacts.

The hybrid plan consists of an extensive notch fill with erodible concrete at the bluff base along
with a beach fill. The initial berm width in each segment would be narrower than the one
proposed for the beach fill only alternative. The crest elevation of the placed berm is at
approximately +10 feet, MSL with a front face slope of 10:1 (horizontal : vertical) similar to the
cross section described in the beach fill alternative (see Figure 6.2-3 and Figure 6.2-4). The
detailed description of the optimization process to determine the designated berm width is also
presented in the Chapter 6. Similarly, the GENESIS program was applied to assess the
shoreline evolution after each beach fill cycle, as delineated in Chapter 7.
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Figure 6.2-1 Alongshore Extent of Beach Fill in Segment 1
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6.2.3 Seawalls

Because of site constraints related to construction access, seawalls that have been constructed
in Encinitas and Solana Beach to protect the bluff base against wave attack are either tied-back
shotcrete or cast-in-place walls, depending on the required height of the proposed seawall
structures. In Encinitas, historical seawalls installed in 1980’s are 30 to 40 feet in height above
the MLLW line. However, the cast-in-place walls constructed since 1996 have a top elevation at
+16 feet, MLLW only. Although wave overtopping can still occur under an extreme storm
condition, the overtopping storm water appears to induce insignificant abrasion to the Torrey
Sandstone bluff face. Thus, the existing low seawalls indeed provide an adequate protection to
the bluff base. Therefore, the proposed seawall alternative applicable to Reaches 3, 4 and 5
would be similar to the recently constructed walls within these reaches. The proposed seawall
consists of a continuous cast-in-place wall panel that is 24 inches thick on the bottom and is
gradually reduced to 18 inches on the top. The wall panel that is embedded 2 feet into bedrock
is anchored deep into the bluff with tied-back rods. Figure 6.2-5 illustrates the cross-section
view of the 16-foot wall in relation to the to-be-protected bluff and the detailed wall section.

In Solana Beach a continuous shotcrete wall with a crest elevation at +35 to +40 feet above
MLLW with tied-back anchors embedded deep into the bluff is proposed. The additional height
is required due to the geological formation that consists of a 10-foot thick sand layer beginning
at an elevation of approximately +25 feet, MLLW for Reaches 8 and 9. The shotcrete wall is
embedded 2 feet into the bedrock layer, has a thickness of 30 inches on the bottom and is
gradually tapered to 18 inches wide at the top. Figure 6.2-6 shows the cross section view of
the wall and the detailed wall section itself.
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Appendix B — Coastal Engineering

6.3 Upper Bluff Stabilization

Upper bluff stabilization will be required to arrest surface and ground water erosion and mitigate
geotechnical instabilities. Suitable alternatives to stabilize the upper bluff are limited due to the
highly friable and erodible soils that comprise the upper terrace deposits. This activity is
presumed to occur independent of the type of shore protection measure at the base of the
bluffs, and would be needed for both with and without project. Conventional gravity and
cantilevered structures are viewed to be unacceptable unless integrated with an entire bluff-
height stabilization solution, as it is not feasible to construct a requisite foundation to support
these structures within the upper bluff. Therefore, upper-bluff stabilization is limited to a tied-
back structural shotcrete wall extending down to the design stable slope angle or a geogrid
reinforced fill built up layer-by-layer from the lower bluff.

The tied-back wall does not rely upon foundation soils beneath, or in front of, the wall for any of
its stability. A temporary construction backcut that has a sloping angle of 35 degrees can be
made to prepare the upper bluff for a structural shotcrete wall. Tied-back anchors that are
installed to restrain the structural shotcrete skin would be placed on 8 foot centers with various
rows of anchors depending on the wall height locations. The estimated construction cost would
be approximately $30,000 to $50,000 per linear foot. For the geogrid reinforced fill, the keys
and benches are one foot minimum into formational or firm material. All fills are keyed and
benched through all compacted topsoil on a layer-by-layer basis. Based on several geogrid
reinforced fills constructed in Solana Beach, the average construction cost is approximately
$50,000 to $75,000 per linear foot.

6.4 Initial Beach-Fill Volumes

Alternate beach fill plans are formulated to extend the MSL seaward from the without project
position in increments of 50-ft, initially, with varying replenishment intervals and quantity to
reestablish that initial MSL position. Projected loss rates of the beach-fill were estimated with
the GENESIS shoreline modeling and consideration of the performance of prior beach-fills in the
project area. The degree, or effectiveness, of the beach to protect the bluffs from tides and
wave action is discussed in Section 6.6.

Alternatives are evaluated under two scenarios of rising sea levels. Table 6.4-1 and Table
6.4-2 show the initial beach fill volumes for widening beach from 50 to as much as 400 feet for
the Encinitas and Solana segments, respectively. Sand volume is also increased to offset rising
sea levels in the initial placement, hence the longer replenishment intervals and accelerating
sea level rise require larger volumes for equal shore protection effectiveness at the end of the
cycle.

The sand borrow source is expected to be from the near shore areas in the vicinity of SO-5 and
SO-6 for initial construction, and possibly off of Mission Bay or Oceanside for future
replenishment. An overfill factor is the ratio of the volume removed from the borrow site and the
volume added to the active beach profile. This overfill factor is dependent on the geotechnical
properties of both the borrow site and receiving beach fill site, principally bulk densities and
grain size distribution, and to some extent the method of construction. For this study, an overfill
factor of 1.20 was applied based on the long term experience of the recurring beach fill project
at Surfside-Sunset Beach in southern California’s Orange County (see Gadd et al, 1996) where
34-years of beach-fills and monitoring of the nourished profile volume could be accounted for if
approximately 20 percent of the borrow site volume is presumed lost to the offshore. The lost
material is presumed to occur during construction. Construction fill volumes can be updated
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Appendix B — Coastal Engineering

during design based on future receiving beach surveys and detailed geotechnical evaluation of
the borrow site. Table 6.4-3 and Table 6.4-4 show the initial dredge volumes from near-shore
borrow sites considered for the Encinitas and Solana segments, respectively.

Beach profile conditions that existed prior to the SANDAG | Regional Beach-Fill Project (RBSP
I) was taken to represent the without project condition. Profile conditions that existed between
the period of 1997 to 2000, at the two data rich profiles, SD670 and SD600, were used to
characterize the active littoral volume. SDG670 is representative of the Encinitas Segment 1 and
SD600 of the Solana Segment 2. The without project active profile volumes were 100 cy/ft for
Segment 1 and 75 cy/ft for Segment 2, respectively.

RBSP | added approximately 237,000 cy in the general vicinity of Segment | in the fall of 2001:
132,000 cy at Leucadia and 105,000 cy at Moonlight State Beach. The measured profile
response at SD670 displayed an increase in the active profile volume of 25 cy/ft as a result of
this fill. The active profile volume at SD670 over the eight years between 2002 and 2010
decreased from about 200 to 140 cy/ft, a loss of 60 cy/ft and loss rate of 7.5 cy/ft/yr.

RBSP | added approximately 146,000 cy at Solana Beach at Fletcher Cove. The measured
profile response at SD600 also displayed an increase in the active profile volume of 25 cy/ft as
a result of this fill. The active profile volume at SD600 over the eight years between 2002 and
2010 decreased from about 85 to 65 cy/ft, a loss of 20 cy/ft and loss rate of 2.5 cy/ft/yr.

A second SANDAG Regional Beach-Fill Project (RBSP Il) was completed in 2012 and added
222,000 cy to Segment 1 and 146,000 cy to Segment 2. Scaling from the measured
performance of the RBSP 1and using a base year of 2018 for the federal project was used to
estimate the affects of the RBSP Il on the active profile sand volume in the base-year. This
estimate resulted in 9,000 cy of the RBSP Il fill remaining in the active profile volume for
Segment 1 and 102,200 cy remaining in the base year for Segment 2. The majority of the
RBSP Il beach fill in Encinitas is in Reach 1 which is north of the proposed project. The 9,000
cy is based on scaling of the observed profile volume change over the proposed project form
RBSP | project.
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